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INTRODUCTION 

Completion of the CEQA and NEPA processes for the proposed Groundwater 
Pumping/Water Transfer Project for 25 Consecutive Years includes the lead agencies’ 
consideration of public comments received on the Draft Mitigated Negative Declaration 
(MND), Draft Finding of No Significant Impact (FONSI), and the Draft Environmental 
Assessment/Initial Study to support the conclusions reached in the MND and FONSI. This 
Comments and Responses document includes the written comments received during the 
original public review period, July 3 through August 6, 2007 and extensions of the public 
review period to August 27, 2007 as requested by some commenting agencies and 
organizations. The NRDC/TBI comments included additional reports and memorandums, 
and these are attached to this report at the end as supporting material (Attachment 1).  

The State Clearinghouse submitted the joint documents to selected state agencies for review. 
Their letter acknowledging compliance with the Clearinghouse’s review requirements for 
draft environmental documents is attached on the following page and dated August 2, 2007. 
It was followed by additional letters dated August 8 that transmitted the DWR comment from 
the Floodway Protection Station and August 13 that sent the DFG comment from W. E. 
Loudermilk. The following comments were received on or before August 27, 2007: 

• United States Department of the Interior, Fish and Wildlife Service, Michael B. Hoover, 
Assistant Field Supervisor, Sacramento Fish and Wildlife Office. August 27, 2007. 
(Comment USFWS) 

• California Department of Fish and Game, Central Region, Dale Mitchell for W.E. 
Loudermilk, Regional Manager, August 6, 2007 (Comment DFG) 

• California Department of Water Resources, Christopher Huitt, Staff Environmental 
Scientist, Floodway Protection Station, July 23, 2007 (Comment DWR) 

• California Regional Water Quality Control Board, Central Valley Region, Gail 
Cismowski, Environmental Scientist, Agricultural Unit, August 6, 2007 
(Comment CVRWQBC) 

• National Resources Defense Council, The Bay Institute, Hal Candee and Gary Bobker, 
August 20, 2007 (Comment NRDC/TBI1) 

• National Resources Defense Council, Hamilton Candee, Senior Attorney, August 27, 
2007 (Comment NRDC/TBI2) 

A copy of each comment letter is provided in the order listed above, followed by responses to 
the individual comments. Although written responses are not required for the MND and 
FONSI, they have been prepared for consideration by the San Joaquin River Exchange 
Contractors Water Authority and Bureau of Reclamation decisionmakers in their 
determinations of how to proceed to complete CEQA and NEPA processes and whether to 
approve the project. Additional technical material referenced in the responses is provided as 
Attachment 2 (HydroFocus report on Pilot Study, 2003).  

These comments and responses and supporting attachments become part of the 
Administrative Record for the project. 
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RESPONSE 
Michael B. Hoover: Comment USFWS 
August 27, 2007 

1 
The 10,000 AFY of the developed groundwater that will be exchanged with Westlands will 
be used to pay for drainage water treatment and disposal expenses. The additional quantity of 
water available for transfer (5,000 AF from wells and 5,000 AF from conservation), would 
be used to more directly fund the other capital costs of Westside Regional Drainage Plan 
including irrigation system improvements, distribution facility improvements, Grassland 
Bypass Project participation, and other miscellaneous in-district drainage costs. The plan 
expenditures in these categories in Firebaugh Canal Water District and in Camp 13 through 
the year 2014 is approximately $42 million dollars. 

The funding for implementation of the Exchange Contractors share of the WRDP is critical 
to the success of the program. This funding will be used for projects that are not eligible for 
funding under State grants or that the individual districts (Exchange Contractors) could 
assume on their own. In addition, the transferred water assures the payment for 
CCID/FCWD’s share of the O&M on the treatment plant and half of the other O&M costs for 
the implementation of the WRDP. The groundwater pumping program has contained within 
it sufficient monitoring and reporting to protect the water users both within the Exchange 
Contractors’ service area and adjacent to them. 

2 
The DMC sumps are under the control of and are operated by Reclamation, and the local 
districts have nothing to do with them. 

3 
Subsurface geologic conditions are important in evaluating the potential for downward flow 
of shallow groundwater. Besides the fine-grained Coast Range deposits, another confining 
bed is present in the eastern part of the project area, a clay layer normally about 70 feet deep. 
This clay also retards the downward flow of shallow groundwater into the underlying Sierran 
sands. Some evidence on the influence of pumping the deeper wells on the possible 
downward flow of poor quality shallow groundwater was provided by HydroFocus, and their 
2003 pilot study report is provided herein as Attachment 2. Additional well data indicates 
that the downward flow of the aerobic, higher selenium groundwater is so slow that the 
selenium would be reduced (and thus non-detectable), once this groundwater was in the 
Sierran sands. See Response CVRWQCB-1. 

4 
The SJVDP for the Grasslands subarea recommended extraction of groundwater at a rate of 
0.8 af/ac/yr. (8,000 AFY from 10,000 acres). The total extraction rate capacity was about 
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1.25 gallons per minute per acre. By comparison the pumping under the proposed program 
would have an extraction rate that is significantly less than those envisioned in the SJVDP. 
The program would have an extraction rate of 0.53 af/ac/yr, (15,000 AFY from 28,000 acres) 
with the extraction rate capacity of about 0.96 gallon per minute per acre. As a result the 
regional groundwater drawdown from the pumping and the possible groundwater degradation 
of the aquifer should be significantly less than what was modeled in the SJVDP.  

5 
The goals of the groundwater pumping, in addition to providing water for transfer to develop 
funding for capital improvement projects, are to reduce the elevation of shallow groundwater, 
to reduce the quantity of tile drainage produced in the area, and to intercept poor quality 
groundwater that is migrating north and northeast to the well fields located within CCID and 
Columbia Canal Company and other areas. The Exchange Contractors will be monitoring 
groundwater elevations and water quality within the existing network of multi-completion 
groundwater monitoring wells situated throughout the area. This network was installed in 
about 2000 for monitoring purposes. In addition water at the well head and blended water 
quality in the canal system will be monitored. These data will be analyzed and the pumping 
will be managed proactively and adaptively to accomplish all of the goals in the program, 
including minimizing or mitigating the potential for degradation of the production wells. The 
contingency for the instance where well water could become unusable for blending in the 
canal system is outlined in the EA/IS by making water available through conservation or 
fallowing if the well water is not available, either because of degradation or new regulatory 
constrains. 

The individual districts will be monitoring for subsidence and water quality changes. If either 
gets outside of an acceptable range, they will reduce the pumping from existing wells, shift 
pumping to other project wells, cease pumping all together and implement the water transfer 
through the other methods identified in the EA/IS, specifically conserved water from a 
known saline sink or rotational land fallowing. The Districts are the first in line to experience 
any impacts due to this program, so they have a vesting interest in making sure the program 
operates within acceptable ranges set by their governing boards. 

6 
This is not the case. See Response 3 above and Response CVRWQCB – 1 for additional 
explanation. To minimize downward flow, even though we do not believe the flow would 
degrade aquifers used for well production, several additional measures could be used and 
have been incorporated into the Proposed Action.  

First, the tops of the recovery well perforations would be placed below a depth of 150 feet 
(i.e., far below the base of the confining beds). The exact well design would be based on the 
results of electric logging, either a test hole or pilot hole prior to construction of each well. 
The wells are to be designed to tap lower salinity water in the profile below a depth of about 
150 feet and above the Corcoran Clay, as opposed to shallower poor quality groundwater. 
Second, the proposed pumping rate is close to that of the projected lateral groundwater flow 
in these strata. This in itself would minimize the downward flow of shallow groundwater. 
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Third, groundwater monitoring using existing monitoring wells can be used to evaluate 
changes in downward flow. 

7 
It is recognized that the groundwater pumping program itself may not provide a long term 
supply for water due to the possibility of degradation, changes in standards for receiving 
water, and /or changes in water quality regulations. This program has mitigation built in as a 
primary program element. First, water would be made available from groundwater wells. 
Second, if  well water is not available for any reason, then the water would be made available 
from conserved water or, as a last resort, by providing water through rotational fallowing of 
land as described in Sections 1.2 and 2.3 of the EA/IS. No water transfer agreements have 
been executed with either SLWD or WWD. 

8 
The Westside Regional Drainage Plan contains actions to be accomplished by all the entities 
within the Grasslands subarea and includes actions by Westlands Water District located 
immediately upslope. Many of the projects called out have already been accomplished. 
Westlands has installed significant irrigation system improvements, has purchased and 
retired Broadview Water District, and has retired the Sumner-Peck lands of approximately 
42,000 acres. In addition, the plan calls for Westlands to install deep wells along their service 
area boundary to intercept flows and reduce pressures within the down slope area. They have 
also agreed to contribute to the cost of treating and disposing of the remaining drainage water 
extracted from the down slope area within the Exchange Contractors service area. 

9 
Our conclusion is that the impact is not significant, so mitigation under CEQA is not 
required. To see if our conclusion holds up over time, the individual districts will be 
monitoring for both subsidence and water quality changes. See Response 5. 

10 
The “extracted water” would be monitored as stated in Section 4.4.2.1, with a focus on EC 
and selenium. If constituents of the extracted water, in particular any occurrence of selenium, 
reach levels unacceptable for a blended supply, project operations would be adapted, e.g., 
pumping from alternative wells would be implemented or other “non-pumping” water 
development measures of conservation and/or land fallowing would be used.  

11 
Selenium is not a constituent that would be introduced into water deliveries from this project. 
Concerning other constituents, e.g., TDS, the project would not directly cause the CVP to 
exceed suitability objectives. Deliveries to users dependent upon affected facilities (owned 
and operated by the Exchange Contractors) would be geographically affected similarly. If 
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non-Exchange Contractors water users are affected, they would be affected no differently 
than the affected Exchange Contractors. The blended water resulting from the project would 
be suitable for irrigation purposes. The project does not run contrary to the directive of 
Section 3406(d) of the CVPIA. 

12 
Procedures and rules for the implementation of a TMDL in the San Joaquin River are not 
known at this time. Therefore, an effect upon the refuges or the Exchange Contractors 
themselves is speculative. The EA/IS illustrates that there would be no effect to the users that 
receive waters from the Main Canal upstream of O’Banion Bypass, including the refuges. 
There is noted in the EA/IS the potential of lesser water quality in the Main Canal below the 
O’Banion Bypass due to an assumed routing of water from the Outside Canal to the Main 
Canal, a routing that can be controlled by the project operator. The slight extent of water 
quality degradation to the refuge supplies due to the project would be dependent upon project 
operation and many other factors affecting the refuge supplies, including the route of 
conveyance used by the refuges to receive their supplies, which at times is dependent upon 
Exchange Contractor facilities. If there is a project-related effect upon the refuges’ ability to 
achieve standards in the future, the project effect, if any, would not be the sole cause or even 
a major cause of not achieving the standards. 

13 
The point that the incremental small water quality effect could cumulatively be a problem 
and trigger the Grassland wildlife refuges to exceed the TMDL for salt is not a significant 
impact that would cause preparation of an EIR when evaluated against other activities in the 
watershed. The salt problem in the refuges has multiple sources as noted in Response 12 
above. The focus in an initial study is the project’s incremental impact, not on the existence 
of potentially significant cumulative impacts caused by other projects alone. The need for an 
EIR turns on the impacts of the project under review, not the impacts of other past, present, 
or future projects.1 While past and present projects will need to meet current salt TMDLs, 
reasonably foreseeable plans and projects on the San Joaquin River point to improved water 
quality (Grassland Bypass Project, San Joaquin River Restoration, potential Basin Plan 
amendments) over time. The indirect localized incremental effect to the Grasslands refuges 
caused by delivery of the blended water to CCID using the Outside Canal is further offset by 
reductions in poor quality drainage that would otherwise be discharged as part of the 
Grassland Bypass Project to Mud Slough which is under study for an extension of time to 
meet selenium and salt load requirements.  

14 
Se is not a problem from the wells pumping into the system. The testing we have done on the 
wells that are in operation show Non Detection (<2ppb) selenium. The last samples were 

                                                 
1 Remy et al, Guide to CEQA, Appendix III, New and Improved CEQA Guidelines Revisions, page 1089, 

February 2007. 
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taken on 8/24/07, and analysis was performed by BSK. (The Del Rey Well has been 
abandoned and will not be used because of overall salt levels).  

15 
Any of monitoring of tile sumps within the drainage area is subject to monitoring in 
connection with the Use Agreement for the San Luis Drain and the San Joaquin River Water 
Quality Improvement Project reuse area. 

16 
The statement that this project could violate Sections 3405(a) (I)(J) is not accurate. 

CVPIA, Section 3405(a) (I) The water subject to any transfer undertaken pursuant to this 
subsection shall be limited to water that would have been consumptively used or irretrievably 
lost to beneficial use during the year or years of the transfer. 

The water made available under the Exchange Contractors 25-year EA meets the provisions 
of 3405(a) (I) as deemed to meet the consumptive use criteria or beneficial uses criteria as 
provided for under Reclamations Interim Guidelines for the Implementation of Water 
Transfer Under Title XXXIV of Public Law 102-575 (Water Transfers).  

CVPIA, Section 3405(a) (J) The Secretary shall not approve a transfer authorized by this 
subsection unless the Secretary determines, consistent with paragraph 3405(a)(2) of this title, 
that such transfer will have no significant long term adverse impact on groundwater 
conditions in the transferor’s service area. This provision of CVPIA sunset September 20, 
1999. “(3) Transfers executed after September 30, 1999 shall only be governed by the 
provisions of subparagraphs 3405(a)(1)(A) (C), (E), (G), (H), (I), (L), and (M) of this title, 
and by State law.” 

17 
The EA/IS does consider the incremental impacts of the project on surface and groundwater 
resources (see Section 4.9.4) and determined that the impacts were not significant. The 1998 
revised CEQA Guidelines (Section 15064, subd. (h)(4)) state that “[t]he mere existence of 
significant cumulative impacts caused by other projects alone shall not constitute substantial 
evidence that the proposed project’s effects are cumulatively considerable”. As stated above 
in Response 13, the focus in an initial study is on the project’s incremental effects where 
other past, present, and reasonably foreseeable projects provide context for the discussion. 
For groundwater, the small incremental effects of localized downward migration of poor 
quality groundwater  are offset by the benefits of reducing the migration of poor quality 
groundwater into CCID and Madera County. See also Response CVRWQCB-1 on the 
downward migration issue.  

For surface water, the incremental impacts of barely perceptible changes in salt in blended 
supplies in the Main Canal, which could affect deliveries to the refuges, is minor. The project 
would also result in a reduction in drainage discharges to Mud Slough under the Grassland 
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Bypass Project. The discussion of the Grassland Bypass Project in Section 1.3.3 has been 
updated to include the potential extension of that project past 2009. 

The EA/IS identifies that there is no direct hydraulic continuity between the project and the 
San Joaquin River; therefore, there would be no resulting change in flow in the San Joaquin 
River. There would also be not substantive, if any, change in water quality in the San Joaquin 
River due to Exchange Contractor return flows to the San Joaquin River, since the lands 
being affected by the project have little if no hydraulic continuity with the San Joaquin River. 
The slight effect to other uses that may be affected by the project and resulting effects (see 
Response 12 above) have been considered and determined to be not significant and beyond 
the responsibility of the project (i.e., part of the context in which the project occurs). 

18 
With one exception, the potential water purchasers would be using the water to meet supply 
shortages. The frequency of these shortages is shown in Table 2.2-2 of the EA/IS. The 
districts have commitments to provide water service to existing agricultural and M&I users 
that cannot be met in all years. In order to receive transfer approval from Reclamation (the 
Phase 1 approval explained in Section 2.4 and clarified below), the Exchange Contractors 
would have to provide documentation from the potential user that the water would be used 
for existing land uses. Enforcement rests with Reclamation, and the Exchange Contractors 
would ensure that any agreements to sell water would have the required commitment from 
the water purchaser. See the letter from Gary W. Sawyers, general counsel to the San Luis 
Water District, to Reclamation’s Kathy Wood provided as Attachment C of your comment 
letter where the district commits to not delivering CVP water to development or converted 
habitat without confirmation from Reclamation or other evidence that compliance with ESA 
has occurred. 

“Use of transfer water for M&I uses would not occur until full compliance with ESA/CESA 
has been accomplished unless the water purchasers within the SLWD or SCWD have 
determined that such conversion would not likely affect listed species or that appropriate 
mitigation has been provided, in consultation with Reclamation and the Service.” is hereby 
changed to “Use of transfer water for new M&I uses will not occur until (1) compliance with 
CESA and with CEQA, including analysis and mitigation for other sensitive biological 
resources, has been confirmed with the DFG and (2)  ESA compliance for such M&I uses 
has been demonstrated by one of the following methods:” 

A. A letter or memo from the Service stating that the use will not result in adverse 
effects on listed or proposed species or proposed or designated critical habitat. 

B. An incidental take permit for the M&I use issued by the Service pursuant to section 
10(a)(1)(B) of the ESA. 

C. A non-jeopardy, non-adverse modification or destruction biological opinion, or a 
biological opinion with a reasonable and prudent alternative, or a memo/letter 
concurring with a “not likely to adversely affect” determination issued by the Service 
to the lead Federal agency having jurisdiction over the project(s) using the transferred 
water for M&I use. 
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D. A properly documented “no effect” determination made by the Federal agency(ies) 
having jurisdiction over the project(s) using the transferred water for M&I use. 
Commitment 8 on page 2-70 of the CVPIA Programmatic Biological Opinion 
requires Reclamation to “provide necessary information to the Service’s SFWO 
Endangered Species Division” on CVP actions “where a determination of no effect 
has been made, sufficiently in advance, to enable the Service’s review”. Reclamation 
would accomplish this via the current SCCAO practice of immediately notifying 
Service of the availability of NEPA documents for public review and comment.  

Because any significant impacts from M&I use would be mitigated by the M&I 
projects before a water transfer is approved and water is actually provided, the 
proposed project has no significant impacts on the environment that are related to 
such transfers. 

19 
After careful consideration of your comments and all other comments received by August 27, 
2007. and given that the needed changes to the EA/IS are primarily for clarification purposes 
and no new significant impacts have been determined, the lead agencies’ staff do not believe 
an EIR or EIS is required.  Staff will recommend to the decisionmakers that a MND and 
FONSI are appropriate.  Much is known about surface water and groundwater resources in 
the project area, and the proposed monitoring provides assurances that timely, relevant 
information will continue to be developed and evaluated over the life of the project. 

Reclamation has determined that Phase 1 will not result in effects on Federally listed or 
proposed species or proposed or designated critical habitat. Reclamation has further 
addressed the Service’s comments under Response 18 above. Therefore, no consultation with 
the Service on transfers under Phase 1 is required. As previously discussed with the Service, 
Reclamation will formally consult with the Service on Phase 2 transfers. 

20 
1. The potential for degradation of the production wells is addressed in Responses 2, 3, 

4, 5, and 6 and CVRWQCB-1. Clarifying text has been added to the groundwater 
quality Subsection 4.4.2.1 and to the description of the Action Alternatives 
(Section 2.3) on well design and monitoring. 

2. See Responses 5 and 9. 

3. Should groundwater pumping need to be reduced for any reason, the other 
alternatives of developing water from conservation and/or rotational land fallowing 
would be employed. See response 10. 

4. See Response 10. 

5. See Responses 14 and 15. 

6. Your Attachment C is incorporated as an environmental commitment and referenced 
in Section 2.4. 
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7. The commitment language has been revised as suggested in Section 2.4 of the Final 
EA/IS. 
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RESPONSE 
Dale Mitchell for W.E. Loudermilk: Comment DFG 
August 6, 2007 

1 
This introductory comment is more fully addressed in Responses 2 and 3 below. The Draft 
EA/IS and the proposed MND/FONSI address the potential for a growth-inducing impact of 
indirectly facilitating new development with the provision of transfer water by avoiding the 
impact with the Phase 2 transfer approval process which is clarified below.  

The MND and FONSI cover all of the water development activity and the use of the water in 
the receiving areas for existing uses (Phase 1 approval); they do not cover “new” uses for 
Phase 2 approval. Reclamation will address the impacts for Phase 2 with separate NEPA and 
ESA compliance. The NEPA document will address impacts on non-Federally-listed special 
status species, as well as for those species that are listed under the ESA. This includes State-
listed species, State Species of Special Concern, and any other sensitive native species that 
may be affected (e.g. the tule elk). Reclamation intends to incorporate conservation measures 
for all species under DFG’s and Service’s jurisdiction into the project description of the 
separate NEPA document and biological assessment for Phase 2 water transfer projects. 
These measures should not be finalized until the DFG, Service and Reclamation-supported 
facilitated discussions and a regional conservation strategy for the San Joaquin kit fox are 
completed. Reclamation will continue to encourage the County of Merced and the 
proponents of the Villages of Laguna San Luis Community Plan to participate in this 
facilitated process. 

2 
The phases of the project are more clearly defined as phases of project approval where one 
option for water use, specifically 3,000 AFY, cannot be approved until all of the necessary 
environmental compliance actions, including full analysis of impacts, is completed. The 
current MND and FONSI (and attached EA/IS) address water development of 20,000 AFY 
and use of the developed water in the receiving areas with the exceptions for “new uses” 
(either agricultural or M&I) called out in Section 5 of the MND and Section 2.4 of the EA/IS. 
The potential for 3,000 AFY being transferred to the San Luis Water District for new M&I 
uses is clearly stated, and the analysis of those impacts would be accomplished with separate 
documents and consultations. It is impractical for a water transfer document prepared by a 
water authority and Reclamation to cover specific land use development projects in detail as 
requested in your comment, especially when the environmental document for the proposed 
Villages of Laguna San Luis Community Plan was being developed by the appropriate lead 
agency, Merced County, and was released for public review after the water transfer 
document and prior to close of the comments period for the water transfer MND/FONSI. 
Consequently, the extent of the potential water receiving areas and types of users was limited 
in the Project Description of the EA/IS. Furthermore, appropriate mitigation for growth 
inducement can best be implemented by the land use planning agencies responsible for 
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approving land development projects such as the Villages and regulating the subdivision of 
land and type/intensity of use.  

3 
The water transfer project would not induce substantial population growth because the type 
of action that would potentially induce growth has been explicitly excluded from the 
approval process in the short term. The water transfer project anticipates a future phase of the 
project where additional CEQA/NEPA and CESA/ESA compliance would be accomplished 
by the water transfer lead agencies and the city/county land use authority involved for the 
Villages or for any other “new” use of M&I water that may come forward. In the short term, 
agreements to sell water are limited to water for existing uses, and the potential for growth 
inducement is avoided. Meanwhile, the CEQA process for evaluating the impacts of the 
Villages project is underway, and your comments on that project are noted. It should be 
pointed out that the water needs assessment for that project identified several sources of 
water supply.  

4 
As stated in the response to USFWS 18 the text of the EA/IS has been modified in Sections 
2.4 and 4.2.2.2 as follows: 

“Use of transfer water for M&I uses would not occur until full compliance with ESA/CESA 
has been accomplished unless the water purchasers within the SLWD or SCWD have 
determined that such conversion would not likely affect listed species or that appropriate 
mitigation has been provided, in consultation with Reclamation and the Service.” is hereby 
changed to “Use of transfer water for new M&I uses will not occur until (1) compliance with 
CESA and with CEQA, including analysis and mitigation for other sensitive biological 
resources, has been confirmed with the DFG and (2) ESA compliance for such M&I uses has 
been demonstrated by one of the following methods:” 

A. A letter or memo from the Service stating that the use will not result in adverse 
effects on listed or proposed species or proposed or designated critical habitat. 

B. An incidental take permit for the M&I use issued by the Service pursuant to section 
10(a)(1)(B) of the ESA. 

C. A non-jeopardy, non-adverse modification or destruction biological opinion, or a 
biological opinion with a reasonable and prudent alternative, or a memo/letter 
concurring with a “not likely to adversely affect” determination issued by the Service 
to the lead Federal agency having jurisdiction over the project(s) using the transferred 
water for M&I use. 

D. A properly documented “no effect” determination made by the Federal agency(ies) 
having jurisdiction over the project(s) using the transferred water for M&I use. 
Commitment 8 on page 2-70 of the CVPIA Programmatic Biological Opinion 
requires Reclamation to “provide necessary information to the Service’s SFWO 
Endangered Species Division” on CVP actions “where a determination of no effect 
has been made, sufficiently in advance, to enable the Service’s review”. Reclamation 
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would accomplish this via the current SCCAO practice of immediately notifying 
Service of the availability of NEPA documents for public review and comment.  

Because any significant impacts from M&I use would be mitigated by the M&I 
projects before a water transfer is approved and water is actually provided, the 
proposed groundwater pumping/water transfer project has no significant impacts on 
the environment that are related to such transfers.  

5 
As stated under Response 1 above, the MND and FONSI do not address Phase 2 transfers. 
Reclamation intends to incorporate DFG- and Service-approved conservation measures that 
must be implemented by water recipients into the project description for the NEPA document 
and biological assessment for Phase 2. Phase 2 cannot be analyzed at this time, as the project 
description is not yet complete. As clarified in the Responses USFWS 18 and DFG 4, water 
transfers to new uses would not occur until DFG and USFWS have confirmed either that 
there are no adverse effects from an M&I project applying for a water transfer or that all 
mitigations for impacts to biological resources that are required of the M&I project by the 
agencies implementing the CEQA document and any Biological Opinion, federal, state, and 
local permit have been completed. 

The MND identifies all mitigation required as well as voluntary mitigation and monitoring 
proposed for the water development and transfer activities. Agreements for and approval of 
transfers for new uses, in particular the Villages project, by the Exchange Contractors and 
Reclamation will not occur until additional CEQA/NEPA and CESA/ESA compliance is 
achieved to the satisfaction of all parties. Mitigation requirements for the Villages will not be 
the responsibility of the Exchange Contractors and Reclamation but rather the responsibility 
of the project proponents, the SLWD, and Merced County. 

6 
Reclamation does not have land use authority, however, water districts have committed that 
they will not deliver project water to urban development without the appropriate ESA and 
environmental review. See Attachment C from Gary Sawyers on behalf of SLWD to the 
USFWS comment letter. 

The project purpose and need are clearly stated, including the need to water supplies to meet 
shortages experienced by existing water users (for up to 25 years) for Phase 1 water transfers, 
and supplemental analysis will be required for any new uses as Phase 2 water transfers. We 
are not prepared to speculate on the conversion of land to other uses, either as to when this 
would occur or where within the receiving areas. We defer to the city and county general 
plans to direct growth and the conversion of undeveloped land to new uses. Once an 
agreement with a specific user is executed and terms are established about how the water is 
to be used, following CVP water transfer approval from Reclamation,  any subsequent 
changes could require a modification to the agreement; and the need for additional 
CEQA/NEPA and CES/ESA compliance for those changes would be identified. 
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7 
As stated under Responses 1 and 5 above, Reclamation will fully address impacts to special-
status species and their habitats in the future NEPA document and biological assessment for 
Phase 2. Reclamation is aware of the biological issues surrounding the Villages of Laguna 
San Luis Community Plan. Reclamation has participated in meetings with the DFG, Service 
and project proponents, has read the Draft Environmental Impact Report for the Villages of 
Laguna San Luis Community, Plan and has read the DFG’s and Service’s comments on that 
document, and is closely involved in many other currently planned Santa Nella area projects. 
Reclamation will continue to cooperate with the DFG through the facilitated kit fox 
discussions/regional conservation strategy and engage in coordinated efforts between the 
DFG and Service on individual projects, including the Villages of Laguna San Luis 
Community Plan. 

 

 



Comments and Responses 

Final EA/IS  F-42 

 



Comments and Responses 

Final EA/IS  F-43 

 



Comments and Responses 

Final EA/IS  F-44 

 



Comments and Responses 

Final EA/IS  F-45 



Comments and Responses 

Final EA/IS  F-46 

RESPONSE 

Christopher Huitt: Comment DWR 
July 23, 2007 

1 
The project does not encroach into any adopted flood control areas. 
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RESPONSE 

Gail Cismowski: Comment CVRWQCB 
August 6, 2007 

1 
HydroFocus (Table 2, 2003)2 reported on the chemical quality of water from drainage sumps 
in the area (see Attachment 2). The sumps collect shallow groundwater beneath irrigated 
lands and samples from them are representative of the shallow groundwater. Average 
electrical conductivities ranged from about 2,200 to 10,700 micromhos per centimeter at 
25°C. Average selenium concentrations in water from these sumps ranged from 0.014 to 
0.233 mg/l. Shallow groundwater in the study area is indicated to be present under oxidized 
or aerobic conditions, and is largely in brown or tan colored Coast Range alluvium. High 
nitrate and selenium concentrations and no hydrogen sulfide odor in the shallow groundwater 
are indicative of oxidizing conditions. 

Groundwater in the underlying Sierran sands had electrical conductivities ranging from about 
3,750 to 7,100 micromhos (Table 3 of KDSA, 2006), or within the range of values for water 
from the drainage sumps. Nitrate and selenium concentrations in this deeper groundwater are 
normally not detectable, and this water usually has a noticeable hydrogen sulfide odor. The 
presence of hydrogen sulfide and the absence of detectable selenium concentrations are 
expected under reduced or anaerobic conditions in the groundwater. 

Subsurface geologic conditions are important in evaluating the potential for downward flow 
of shallow groundwater. KDSA (Figure 2, 2006) indicated that predominantly fine-grained 
Coast Range alluvium in the study area was about 25 feet thick near the east edge of 
Subsurface Geologic Cross Section A-A’ and about 140 feet thick near the west edge of this 
section. A number of test holes have been drilled into these shallow Coast Range deposits, 
primarily for monitoring purposes. Normally these deposits are predominantly clay to the 
total depth, with several interbedded relatively thin sand layers. While the sand layers have 
high hydraulic conductivities and readily convey groundwater laterally to downgradient 
areas, the low vertical hydraulic conductivities of the thicker  interbedded clay layers greatly 
retard the downward flow of ground-water. 

Besides the fine-grained Coast Range deposits, another confining bed is present in the east 
part of the study area (KDSA, 2006). This is a clay layer normally about 70 feet deep that is 
termed the A-clay. This clay also retards the downward flow of shallow groundwater into the 
underlying Sierran sands. The A-clay has been studied in detail in the vicinity of the Mendota 
Pool (KDSA and Luhdorff & Scalmanini annual monitoring reports on the Mendota Pool 
Pumpers project). 

Downward head gradients are generally predominant in the study area, except in some 
locations near the San Joaquin River. The proposed project will increase these downward 
head gradients above the Corcoran Clay. Drawdowns were projected to be about 65 to 90 feet 

                                                 
2 References cited herein are listed in Appendix A of the Final EA/IS except for the HydroFocus pumping test 

results report which is incorporated as Attachment 2 to this Comments and Responses Appendix F. 
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in the strata below a depth of about 150 feet (the approximate top of the perforations in the 
proposed recovery wells). 

Some evidence on the influence of pumping the deeper wells on the possible downward flow 
of poor quality shallow groundwater was provided by HydroFocus (2003). First, water levels 
in shallow wells were measured during the long-term pump tests on the Snyder and Del Rey 
wells (considered pilot wells). These measurements indicated that the drawdowns in shallow 
wells were small (from about 0.05 to 0.58 foot after 50 to 60 days of pumping the deeper 
wells). Also, water samples were collected from each of the two wells near the beginning and 
ending of the pumping periods. Electrical conductivities slightly decreased and selenium 
concentrations remained non-detectable in both wells during pumping, and this did not 
indicate increased downward flow. 

There are a number of CCID and FCWD wells and other private wells in the area northwest 
of Mendota, that tap the Sierran sands. Most of these wells are located where the A-clay 
overlies the Sierran sands. Even though many of these wells were pumped over many years, 
the pumped groundwater continued to have no detectable selenium concentrations and to 
contain hydrogen sulfide. The same situation has been observed for City of Firebaugh wells 
that are in a similar hydrogeologic setting. The downward flow of the aerobic, higher 
selenium shallow groundwater is indicated to be so slow, that the selenium would be reduced 
(and thus non-detectable), once this groundwater was in the Sierran sands. 

Additional mitigation measures would be incorporated into the project to minimize the 
downward flow of shallow groundwater. First, the tops of the recovery well perforations 
would be placed below a depth of 150 feet (i.e., far below the base of the confining beds). 
The exact well design will be based on the results of electric logging either a test hole or pilot 
hole prior to construction of each well. The wells are to be designed to tap lower salinity 
water in the profile below a depth of about 150 feet and above the Corcoran Clay, as opposed 
to shallower poor quality groundwater. Second, the proposed pumping rate is close to that of 
the projected lateral groundwater flow in these strata. This in itself would minimize the 
downward flow of shallow groundwater. Third, groundwater monitoring using existing 
monitor wells can be used to evaluate changes in downward flow. In the 1980s and the late 
1990s, a number of shallow monitor wells were in-stalled by the Four Entities (predecessors 
of the Exchange Contractors) at three sites in the area upslope of the project. These wells tap 
permeable sand layers in the Coast Range deposits above a depth of about 50 feet. More 
recently, the Exchange Contractors installed another series of monitor wells, which extend 
deeper. The attached Figure 1, shows the locations of these monitor wells. Monitoring of the 
following wells would be incorporated into the project: 

Monitoring of the monitor wells would be on a semi-annual basis, with one round about one 
week after pumping begins, and the other during the last week of the pumping period. Both 
water levels and groundwater quality would be monitored. The samples would be analyzed 
for the same constituents as proposed for the recovered water. 
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2 
The RWQCB correctly states that the CVP imports salts into the central San Joaquin Valley 
through surface deliveries, and there is an increase in salt loading due to the CVP. The 
proposed project would pump groundwater and use it on adjacent lands as most irrigation 
agencies do. This region currently discharges saline subsurface water into the San Joaquin 
River specifically through Mud Slough. When this project is looked as a companion to the 
Westside Regional Drainage Plan, the subsurface discharges would be significantly reduced 
to Mud Slough and the San Joaquin River. The Exchange Contractors are actively pursuing a 
local solution (WRDP) and we have been an active participant in the implementation of the 
Central Valley salinity management plan since its inception. 

Irrigation in itself doesn’t increase the salt load as suggested by the comments. Rather, the 
main influence of irrigation is an increase in salinity in the deep percolation compared to the 
salinity of the applied water. This is due to evapotranspiration, and is not a salt load. Adverse 
impacts on groundwater are minimized in areas where low TDS surface water is used for 
irrigation, as opposed to groundwater. The comment that “the proposed alternative will 
increase salinity in the aquifer” is not true for the aquifer in the FCWD and Camp 13 
Drainage Area, in the laterally downgradient area, nor in the lower aquifer beneath the 
Corcoran Clay. Rather, control of the lateral migration of high salinity groundwater will 
result in improvements in groundwater salinity in downgradient areas. As for the larger 
(regional) area, the salt in the recovered groundwater was already in the groundwater, and 
would not be an addition to the groundwater. Thus salt loading in the valley would not be 
increased as suggested by the comment. The proposed alternative doesn’t compound the 
problem, but instead directly addresses a critical local groundwater degradation process due 
to downgradient flow of poor quality groundwater. This lateral flow was determined by Todd 
Engineers (2003) to be a major problem in Madera County that needed to be addressed by 
future groundwater management activities. 

The Exchange Contractors believe in management of groundwater salinity. They and their 
predecessors, the Four Entities, have been concerned for many decades about salt in imported 
water brought into the area to irrigate upslope lands. The Exchange Contractors have funded 
considerable hydrogeologic investigations and groundwater monitoring to provide a better 
understanding of the groundwater system and activities that increase the groundwater salinity 
in their service area. The proposed groundwater pumping/water transfer project is an 
important component of a groundwater management plan that addresses severe groundwater 
quality degradation due to the downgradient lateral flow of poor quality groundwater. 

3 
There will be minor increases in salinity within the Outside Canal  when compared to the 
variation in salinity currently experienced within the canal. The water quality in the canal is 
influenced by the tidal action within the Delta from where the Delta-Mendota Canal Water is 
pumped. At times the EC in the canal varies by over 1,000 EC in a 24 hour period. CCID is 
committed to managing the pumping  program to maintain a downstream blended quality of 
less than 700 EC which is the standard that has been in place for many years for our farmers 
own pumping wells into the CCID system. 
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4 
The comment seems misguided. Concerning groundwater accretion to the San Joaquin River 
and its tributaries, there is the potential that the project would provide a slight reduction to 
accretions in the downslope areas due to the lowering of groundwater. Therefore, the project 
would be a benefit to the load concerns for the river. Return flows from the Exchange 
Contractors are expected to be not affected by the project and therefore do not affect the 
current or future circumstance of the San Joaquin River. The countering potential increase in 
loading due to the refuges incidental receipt of water passing through the project area would 
be minor and need to be addressed in the broader subject of the refuges’ operation and water 
supply conveyance. In addition, to the extent that funding from this proposed transfer is 
necessary to implement the WRDP, there would be the elimination of the remaining 
discharges to the San Joaquin River from the Grassland Drainage Area.  

The EA/IS calls out monitoring. The monitoring program will evaluate the water quality in 
each of the wells, and minimization of the total salt load will be achieved. The mitigation 
may include managing the wells so that they are pumped at different time of at different 
rates, implementing additional conservation measures with in “saline sink” area of 
CCID/FCWD, and /or rotational fallowing of lands in the same area. 

5 
The incremental effect of the project is but one single component of the overall plan of the 
Exchange Contractors to address the long-term solution for water quality control in the area. 
This single component of action is at most a neutral to very minor increase to loading in the 
San Joaquin River, but is a component of the overall solution that significantly reduces 
loading to the river. 

Section 1.3 of the Final EA/IS presents the related plans and projects. In short, the 
groundwater pumping/water transfer project of the Exchange Contractors is one component 
(groundwater management) of their overall drainage plan known as the Westside Regional 
Drainage Plan (WRDP). Groundwater management is one method of reducing shallow 
groundwater in the crop root zone and reduces drainage production and was recognized as 
one tool for source control available to the districts in the San Luis Drainage Feature Re-
evaluation Plan Formulation Report and subsequent EIS/EIR. Funds generated from the 
water transfer would also assist in implementation of the other source control, re-use, and 
treatment components of the Plan.  

The Westside Plan includes the Grassland Bypass Project which is proposed for extension 
past 2009 to allow for time to implement the final treatment phase of drainage remaining 
after collection and reuse. Major features of the Westside Plan were incorporated into 
Reclamation’s San Luis Drainage Feature Re-evaluation (SLDFR) preferred alternative and 
Record of Decision. The districts in the drainage-impacted area, including FCWD and the 
Camp 13 area of CCID, are responsible for reducing their drainage volumes prior to 
collection for reuse and treatment at the Panoche Drainage District facility that is part of the 
Grassland Bypass Project. The Grassland Bypass Project was evaluated in an EIS/EIR 
completed in May 2001, and a new EIS/EIR will be prepared for the continuation of the 
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project past 2009. Expansion of the reuse facility was evaluated in an Initial Study with a 
Mitigated Negative Declaration approved by Panoche Drainage District on August 21, 2007. 

Although Reclamation is in discussions with drainage-impacted districts valleywide on 
alternatives to Reclamation providing drainage service (i.e., the concepts for collaboration), 
the need for local management of shallow groundwater (source control) and financial support 
for regional reuse and treatment in the SLDFR “Northerly Area” (i.e., Grassland Drainage 
Area) continues. The groundwater pumping/water transfer project is one piece of the regional 
drainage solution. Other components of the solution have been or will be evaluated in the 
SLDFR and Grassland Bypass Project NEPA/CEQA documents. At issue is what will come 
out of the collaborative discussions, and additional NEPA/CEQA analyses may be required 
for the resulting project.
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RESPONSE 

Hal Candee and Gary Bobker: Comment NROC/TBI1 
August 20, 2007 

1 
The linkages between the proposed groundwater pumping/water transfer and the Grassland 
Bypass Project and SLDFR are summarized in Response CVRWQCB-5 above. We 
acknowledge that discussions on a valleywide drainage solution are still in progress. 
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RESPONSE 

Hamilton Candee: Comment NROC/TBI2 
August 27, 2007 

1 
We disagree that the Exchange Contractors’ 20,000 AFY groundwater pumping/water 
transfer project should wait until all issues associated with the extension of the Grassland 
Bypass Project past 2009 and whether to proceed with the SLDFR ROD or not are resolved. 
We fully recognize the linkages among the projects listed in Section 1.3 and in your 
attachments (provided in Attachment 1 of this report); however, the current project has 
independent utility for drainage management locally and provides transfer water at a time 
when south of Delta water users are facing severe shortages in supply. Efficient use of all 
CVP water supplies is a practical purpose in the immediate future, and not making 
20,000 AFY available now does not benefit the public. Project benefits of drainage 
reductions and funds for capital improvements for regional drainage management would be 
delayed if the project were delayed. Sufficient information is available and provided in the 
Final EA/IS to assess the impacts of the proposed project as not being significant with 
mitigation incorporated and to place those impacts into a regional context. The cumulative 
impacts discussion of past, present, and reasonably foreseeable projects acknowledges 
uncertainty, but that uncertainty is not sufficient justification to delay the project. Meanwhile, 
the Grassland Drainage Area farmers seek practical solutions to their area problems and have 
made substantial progress both in drainage control and reductions in discharge of selenium 
and salts. An EIR/EIS on the 20,000 AFY project would not reveal further significant 
impacts. The impacts identified are not significant for the reasons stated in the EA/IS and in 
the responses to the DFG and CVRWQCB comments. 

For a discussion of the need for additional cumulative impacts analysis, see also Response 
USFWS-17. Regional drainage problems and solutions will continue to be studied, but 
substantial information and facilities have been constructed and are planned based on current 
environmental analyses. At issue is funding drainage management facilities. 

The project covered in the EA/IS is for a substitute groundwater supply for transfer. The 
pumped groundwater would be blended in CCID’s Outside Canal and used directly within 
CCID, while CVP water from the DMC would be transferred to other users. 

This project subject to this EA/IS is a stand alone. The ROD that was signed by Reclamation 
in July of 2007 is also a stand alone document. The ROD states that the northern subarea, 
which includes land with CCID/FCWD, may need to move forward before the rest of the 
SLU due to impending regulatory permits expiring and the fact they have jointly produced, 
and for the most part implemented the Westside Regional Plan. It should be noted that the 
commenters have been very supportive of the implementation of the WRDP.  The outcome 
of the negotiations that are occurring with the San Luis Unit is unknown, and the direct 
linkage with this project is irrelevant. The project that is subject to this EA/IS can proceed 
with “independent utility” irrespective of the outcome of the larger San Luis Unit drainage 
settlement. 



Comments and Responses 

Final EA/IS  F-62 

2 
In addition to the data cited, see Attachment 2 for additional data, analysis and conclusions of 
the 2005 pilot study that are relative to the potential effects of the pumping project.  

3 
The potential for degradation of the aquifer has been addressed in Responses CVRWQCB-1 
and CVRWQCB-2.  

The EA/IS and this Responses to Comments document support a determination of no 
significant impacts that cannot be mitigated. Although the potential for groundwater impact 
is not significant, the Exchange Contractors will conduct monitoring over time as explained 
in Section 4.4.6 and in Response CVRWQCB-1.  
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Attachments to NRDC/TBI Comments of August 20, 2007 and August 27, 2007. 
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June 5, 2007 
 
Mr. Kirk Rodgers, Regional Director 
U.S. Bureau of Reclamation 
2800 Cottage Way 
Sacramento, CA  95825 
 
RE: CONCEPTS FOR DRAINAGE RESOLUTION -Initial Reactions 
 
Dear Director Rodgers, 
 
Thank you for your recent briefings of our coalition of 
environmental groups and local governments regarding 
the ongoing discussions between the U.S. Bureau of 
Reclamation (Reclamation), Westlands Water District, 
and other San Luis Unit (SLU) contractors to develop 
and refine the ideas contained in the February 15, 2007 
“Concepts for Collaborative Drainage Resolution” 
briefing paper (Drainage Concepts Proposal).  Those 
briefings and the Drainage Concepts Proposal itself 
have raised a number of questions and concerns 
regarding both the proposal and the implementation of 
the Record of Decision for the Final San Luis Drainage 
Feature Reevaluation Environmental Impact Statement 
(San Luis ROD). Those concerns have increased with the 
Bureau's effort to develop an MOU incorporating the 
drainage concepts, and Westlands' announced intention 
to ask Congress to ratify the concepts this summer.   
 
Our three primary concerns are: 
 
1. We are highly skeptical that the Drainage 

Concepts Proposal will meet the needs of the 
affected parties and especially California’s 
environment; 
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2. The idea of reducing the applicability of the 

Endangered Species Act and the CVPIA to a major 
Delta exporter at this particular moment in CVP 
history is remarkably inappropriate;  

3. This new and very complex proposal may delay 
much-needed implementation of certain initial 
elements of the San Luis ROD, including parts of 
the Westside Regional Drainage Plan, which are 
generally supported by the environmental community 
as well as the SLU contractors – and are 
prerequisite for removing drainage from the San 
Joaquin River.   

 
However, we also have numerous other concerns regarding 
the Drainage Concepts proposal, as outlined below.  We 
further note that many of the water allocation issues 
in the Drainage Concepts Proposal are already being 
negotiated in other arenas in which the SLU contractors 
have a seat at the table. Also, the relationship 
between the Drainage Concepts Proposal and the San Luis 
ROD, which were issued at about the same time, is 
unclear.  
 
The San Luis ROD, while flawed in a number of areas – 
particularly its failure to select the most 
environmentally and economically superior alternative 
and its reliance on the use of evaporation basins – 
represents the first clear step by Reclamation toward 
implementing an in-valley drainage solution in a timely 
manner. Whatever the merits of the Drainage Concepts 
Proposal, it is an extremely complex package with 
linkages to a number of equally complicated issues 
beyond the scope of drainage management on the Westside 
San Joaquin Valley. We are concerned that intensive 
efforts to negotiate an agreement based on the Drainage 
Concepts Proposal, which would involve Delta endangered 
species, coordinated operation of the state and federal 
water projects, and transfer of federal property to the 
SLU contractors, among many other issues, will detract 
from Reclamation’s commitment to move forward 
expeditiously to implement certain necessary elements 
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of the ROD including portions of the Westside Drainage 
Plan and extensive land retirement.  

• What steps is Reclamation taking to implement the 
initial components of the ROD?  

• What effect will the Drainage Concepts Proposal 
discussions have on Reclamation’s schedule and 
budget for implementing any parts of the ROD? 

 
The issue of the relationship to the ROD aside, the 
Drainage Concepts Proposal itself raises numerous 
questions and concerns. What follows is only an initial 
list of issues. 
 
 
Concept 1: Assumption of drainage obligation 
 
The idea that the SLU contractors themselves should be 
liable for managing the drainage created within their 
districts is logical and appealing. Indeed, like any 
business that creates a toxic byproduct, it is 
ultimately the job of the SLU contractors to eliminate 
the negative effects of their business. In our view, 
the United States should have been relieved of the 
obligation to provide or support drainage services – 
and of delivering federal water to the drainage problem 
lands -- once the impacts of drainage became known.  
Given the obligations of both federal and state law 
only to allow water deliveries that are reasonable and 
beneficial, Reclamation's continued delivery of water 
to drainage impaired lands remains a fundamental 
problem that the proposal completely sidesteps. The 
fact that Reclamation is now proposing to negotiate a 
new legislative package – including a proposed far-
reaching transfer of water rights – in order to 
implement rather than simply repeal now-obsolete 
sections of a 1960 law is ironic at best.  
 
We do not doubt that the drainage districts could 
implement an in-valley drainage solution.  It also 
seems likely that the drainage program outlined in the 
ROD could be implemented more cost-effectively than the 
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ROD assumes, either by assigning the task to the 
districts or via the addition of incentives for 
drainage reduction as we have long proposed.  On the 
other hand, we all know from experience that the 
planned drainage management systems can be extremely 
hazardous if improperly managed.  It is important that 
the engineering and oversight of these systems 
guarantee their safety.    
 
The nature of the transfer of the drainage obligation 
is therefore crucial. How would this obligation be 
enforced? Would this new SLU obligation apply fully to 
past and ongoing impacts that exist at the time of the 
transfer? In what venues would the public have the 
ability to review, comment on and/or challenge how the 
SLU contractors meet their drainage obligation? Will 
the State and Regional Water Boards, the EPA, and the 
federal and state fish and wildlife agencies have as 
much authority to monitor and correct for adverse 
impacts after the transfer as before? Would the SLU 
contractors be required to post performance bonds or 
provide other assurances of their ability to adequately 
assume the drainage obligation? 
 
It is important to note that historic and ongoing 
drainage impacts on wildlife and water quality were 
detected and over time reduced or eliminated because of 
an aggressive program of monitoring and oversight by 
regulatory agencies, particularly the Fish and Wildlife 
Service. What role would federal agencies with 
responsibilities to enforce the Endangered Species Act, 
Migratory Bird Treaty Act, Clean Water Act, and other 
statutes have in the oversight and enforcement of the 
SLU drainage obligation? How would the SLU contractor’s 
assumption of the drainage obligation affect the 
monitoring, research and oversight regimes currently 
implemented by these agencies? 
 
During your briefings you made it clear that a primary 
motivation for the Drainage Concepts Proposal is to 
avoid the high cost of providing drainage, 
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notwithstanding the fact that such drainage 
expenditures would be reimbursable under federal law.  
This raises the obvious question: how can Westlands and 
certain other SLU contractors afford it if Reclamation 
cannot? Also, your staff suggested that Reclamation 
would have difficulty obtaining reimbursement of its 
drainage investments from the SLU Contractors due to a 
lack of "ability to pay" yet your proposal implies that 
those exact same contractors are fully capable of 
covering all those same investments on their own 
without Reclamation's interest-free federal financing.  
Does this cause Reclamation to support the repeal of 
such outmoded "ability to pay" concepts from 
Reclamation law? If not, why not? 
 
A final concern is the relationship of the Drainage 
Concepts Proposal to the elimination of drainage 
discharges to the San Joaquin River. As you know, 
phased elimination of river discharge is currently 
required in the Central Valley Regional Water Quality 
Control Board permit and the Grasslands Bypass 
Agreement for Use of the San Luis Drain. This drainage 
obligation is independent of both the San Luis ROD and 
the Drainage Concept Proposal and has been pursued by 
the Grassland area districts for many years. What 
effect would the Drainage Concept Proposal have on the 
timing of that obligation being carried out? Is 
Reclamation proceeding with the steps that will 
facilitate elimination of river discharge other than 
linking it to the elaborate transfer proposals involved 
in the Drainage Concepts Proposal? 
 
Concept 2: Means of providing drainage 
 
One appealing element of the Drainage Concepts Proposal 
is that, at least as outlined so far, it would 
implement an in-valley drainage solution primarily 
without relying on the construction and use of new 
evaporation ponds. This raises at least two questions. 
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First, the SLU contractors appear to believe that an 
approach that relies on source control, land 
retirement, reuse, and new treatment technologies is 
sufficient to implement an in-valley drainage solution, 
without recourse to evaporation ponds. We agree. Given 
the consensus that exists on this issue, why is 
Reclamation unwilling itself to commit to an in-valley 
approach that does not include the use of evaporation 
basins, with their potential for major adverse 
environmental impacts? Why is Reclamation willing to 
urge Congress to approve a plan by which SLU 
Contractors pursue such an alternative approach but not 
willing to adopt such an approach itself? 
 
Second, according to our calculations known management 
approaches can today effectively reduce over 90% of the 
current drainage volume generated on the west side. 
Addressing the remnant – about 8% of the total volume – 
will require the application of new treatment and 
disposal technologies now under development. Although 
we are confident that some combination of these 
technologies will be successful at eliminating the 
residual drainage volume, no particular treatment and 
disposal option is guaranteed to succeed, or to be 
implementable without causing adverse impacts. What is 
Reclamation's plan for holding the SLU contractors 
accountable for meeting the drainage obligation even if 
a particular treatment and disposal option is 
unsuccessful? For example, once Reclamation's water 
right is transferred an implied or actual threat of 
Reclamation cutting off water supplies to SLU 
contractors or not making carryover storage available 
in San Luis Reservoir would no longer be effective. 
What will be the instrument for ensuring retirement of 
lands from irrigation in the event such options are not 
successful? 
 
Concept 3: Relief of capital obligations 
 
The Drainage Concepts Proposal identifies certain 
amounts of money that Reclamation maintains are the 
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remaining capital obligations of the SLU Contractors, 
on the one hand, and the likely costs of implementing 
the ROD, on the other.  But it appears that these 
numbers make all assumptions for the benefit of the 
contractors.  For example, Reclamation's estimates of 
the drainage costs have gone up substantially in just a 
few years based on alleged increases in the value of 
certain lands, yet the capital costs have been frozen 
in time from decades ago, without interest, despite 
repeated evidence that interest charges should be 
applied.  What effect will the expiration of the 
Westlands contract have on the anticipated collections 
of capital repayment and interest? What effect will 
current Delta problems have on the land values in 
Westlands when availability of water, rather than 
availability of drainage, is factored into the 
calculation? And what will be the effect on the 
Treasury if third parties are guaranteed no increased 
costs as a result of the proposal yet the SLU 
Contractors are forgiven all of their capital 
obligations? 
 
Concept 4: United States relieved of liability 
 
While it is obviously appealing that the proposal 
includes a full waiver of any claims of liability by 
the contractors against the United States, has 
Reclamation, Interior, OMB or Justice recently analyzed 
the potential risk and likely cost of such potential 
liability?  Not only has the Sumner Peck payout been 
widely criticized both inside and outside the 
government, but since that time, the United States has 
won numerous important victories in other cases brought 
by disgruntled California water districts or landowners 
claiming a right to compensation against the United 
States due to its compliance with environmental laws.  
In light of the obligations of the United States under 
federal and state law not to export water in violation 
of endangered species protections, not to dispose of  
drainage in a manner that is harmful to wildlife or 
water quality, and not to deliver water in violation of 
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the reasonable and beneficial use requirements, has 
Reclamation asked other agencies of the federal 
government and Congress to assess its likely liability 
to the few hundred farms in Westlands Water District if 
the United States came into compliance with those 
federal and state laws rather than continuing to 
deliver water to all of the land in Westlands? 
 
Concept 5: Transfer of San Luis facilities 
 
Many other water districts and agencies are potentially 
affected by this particularly controversial element of 
the proposal, and we know many of them are asking 
questions of their own about the proposed transfer.  We 
will just ask two questions that perhaps others have 
not raised: in light of the recent shutdown of state 
pumping facilities and some federal pumping facilities 
in the Delta and the reliance on San Luis Reservoir to 
meet priority water needs during the shutdown, has 
Reclamation analyzed whether there would be any 
difference in the implementation of this interim water 
supply approach if the SLU Contractors controlled San 
Luis Reservoir rather than the United States?  Also, on 
the assumption that a large, off-stream South-of-Delta 
reservoir with connections to the California Aqueduct 
might conceivably have some market value, especially in 
a prolonged California drought, what steps has 
Reclamation taken to find out what the fair market 
value would be for this facility? 
 
Concept 6: Transfer of water rights 
 
The proposed transfer of water rights currently held by 
Reclamation to the SLU contractors raises at least 
three major issues. First, Reclamation is required by 
Congress under the Central Valley Project Improvement 
Act Section (CVPIA) 3406(b)(2) to provide 800,000 acre-
feet of CVP yield annually for environmental purposes, 
and to meet a number of other environmental and water 
quality obligations pursuant to CVPIA and other 
statutes, including fish and wildlife refuge supplies, 
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Trinity River Restoration Program activities, and 
Endangered Species Act biological opinions. What would 
be the impact of transferring the water right on 
Reclamation’s ability to provide (b)(2) water and 
fulfill other environmental obligations? What impact 
would the transfer have on CVP operational flexibility 
and its Operations Criteria and Plan?  We understand 
some of the SLU contractors have acknowledged at recent 
Reclamation meetings that escaping their obligations 
under these environmental laws is a major motivation 
for pursuing these drainage proposals.  How is 
Reclamation planning to address this shift in 
applicability of these laws and what effects will the 
proposal have on the species that are dependent on 
those laws and on other contractors who may have to 
make up the difference if SLU Contractors have reduced 
obligations? 
 
Second, the Drainage Concept proposal would establish a 
new right for SLU contractors to 1 million acre-feet 
(af) of water from the Delta, as opposed to 1.4 million 
af of water that Reclamation is currently contracted to 
deliver to SLU contractors. However, Reclamation seldom 
delivers the full 1.4 million af, and in some years, 
especially critical years, delivers less than 1 million 
af. Would transferring the water right result in a net 
increase in Delta diversions and actual deliveries over 
baseline conditions? Will transferring the water change 
the timing of deliveries to Westlands? Has Reclamation 
considered the potential impacts of a proposed water 
rights transfer on conditions in the Delta, where 
native species are at high risk of extinction (in part 
as a result of shifts in the magnitude and timing of 
Delta exports)? What Section 7 activities is 
Reclamation planning to conduct to evaluate the 
endangered species impacts of the proposal before it is 
adopted in an MOU, contract renewal or a legislative 
proposal, and what analysis and determinations of 
endangered species impacts will be conducted by FWS, 
NOAA Fisheries, and California Department of Fish and 
Game on the proposal? 
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Third, the Drainage Concept proposal does not address 
potential competition between Reclamation’s interests 
and the new water right holders. For instance, would 
the new water rights permit be senior, junior or equal 
in priority to Reclamation’s water rights? 
 
Concept 7: Use of Jones Pumping Plant 
 
The use of the Jones and Banks pumping plants are of 
increasing interest to numerous agencies of the federal 
and state government.  The Drainage Concepts Proposal 
makes a number of definitive statements about what the 
proposal's impacts would or would not be, and then in 
other cases defers any discussion until further details 
are negotiated.  Have those further details been 
negotiated since the February 2007 concept paper was 
issued so that answers to those questions can now be 
provided?  Do the State Water Board, EPA, FWS, DFG, and 
DWR agree with your assessments of the likely impacts 
of the proposal on the two pumping plants and their 
various use agreements and operations? 
 
Concept 8: Restrictions on use of Permit No. 12860 
 
The Drainage Concept proposal includes an agreement to 
indemnify the SLU contractors against any future 
"discretionary" actions by regulatory agencies to 
protect fish and wildlife, by using Environmental Water 
Account and/or CVPIA resources.  This is not only 
extremely misguided public policy, but it appears to 
contradict the efforts of Reclamation and the SLU 
contractors, along with other federal, state and local 
entities, that are developing the Bay-Delta 
Conservation Plan. The intent of the Conservation Plan 
is to identify those conservation measures and user 
commitments necessary in the future to protect and 
recover endangered species in the Delta.  
 
Furthermore, at the same time that it would increase 
the federal government’s liability, the Drainage 



Mr. Kirk Rodgers  
June 5, 2007 
Page 11 
 
 
Concept proposal would reduce Reclamation’s ability to 
cover this liability, by reducing SLU contractor 
payments to the CVPIA Restoration Fund.  
 
Finally, the proposal is extremely vague. What is the 
basis for Reclamation agreeing that the United States 
will make up water lost to the SLU contractors as a 
result of compliance with Endangered Species Act? What 
is the basis for assuming that the State of California, 
which funds the EWA, would agree to dedicate EWA assets 
to indemnifying the SLU contractors from the impacts of 
complying with federal obligations? What is a 
“discretionary” fish and wildlife action, according to 
the proposal? If an action is necessary to protect a 
species listed under the federal or state ESA, but 
Reclamation does not have enough financial or water 
assets to "make up the water lost to SLU contractors" 
what will Reclamation do? 
 
Concept 9: Use of CVP power 
 
What is Reclamation's rationale for allowing SLU 
Contractors to escape their previous duties under 
various federal regulatory laws as part of this 
proposal, yet continuing to offer them free or cut-rate 
benefits of CVP power as if they were still CVP 
contractors? 
 
Concept 10: Restoration Fund payments 
 
The Drainage Concept proposal includes a reduction in 
payments by the SLU contractors to the CVPIA 
Restoration Fund (RF). This raises at least three 
concerns. First, implementation of the proposal – or of 
any alternative approach to managing drainage and/or 
operating the federal project – should not relieve the 
SLU contractors of their obligation under the CVPIA to 
mitigate past and continuing impacts of the CVP.  
 
Second, the proposal justifies the reduction on the 
basis of a change in allocation to SLU contractors from 
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1.4 million af under current Reclamation contracts to 1 
million af under the proposed new water right. However, 
SLU contractors make payments into the RF per acre-foot 
delivered – in other words, any changes in actual 
deliveries are reflected in the actual RF payment.  
 
Third, the proposal includes language suggesting that 
SLU contractors would have some measure of control over 
the selection of projects for implementation using the 
RF.  Is this language consistent with Reclamation’s 
obligations under the CVPIA to administer the RF and 
implement CVPIA projects? Is Reclamation proposing to 
grant SLU contractors greater say over RF allocations 
and project selection than other CVP contractors and 
the public? 
 
Concept 11: Points of delivery 
 
This section discusses the San Felipe Division, the 
Delta-Mendota Canal and the Mendota Pool. In your 
briefings, you indicated that they many other 
contractors who use these various facilities have not 
yet decided whether they endorse the Drainage Concepts 
Proposal.  Have they done so now?  If so, can you share 
their views with us? If not, at what point would 
Reclamation need to obtain their consent before 
proceeding with this proposal? 
 
Concept 12: Effect on existing water service or 
repayment contracts 
 
The discussion of how the M&I Shortage Policy and other 
relationships between SLU Contractors and other 
contractors would be affected under the new proposal is 
very brief and general and is therefore hard to 
evaluate. For example, the proposal acknowledges that 
Reclamation's need to do exchanges with the SLU 
Contractors to meet some of Reclamation's other South 
of Delta needs will likely lead to Reclamation allowing 
the SLU Contractors access to North of Delta storage, 
perhaps including carry-over storage, etc. Consistent 
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with the questions we raised above concerning the 
transfer of the water right, it will be helpful to 
receive further information from Reclamation about how 
the proposed transfer of this major water right to a 
non-federal entity will affect all of these priorities 
and relationships, including under such an exchange. 
 
Concept 13: Benefits to the environment 
 
The Drainage Concept proposal asserts that new 
environmental benefits will be created as a result of 
reducing the allocation to SLU contractors from 1.4 
million to 1 million acre-feet when water rights are 
transferred. This element raises at least four major 
concerns. 
 
First, the proposal states that up to 400,000 acre-feet 
would be available for environmental purposes, based on 
the 400,000 af reduction.  In many years, however, 
Reclamation has delivered less than 1 million af to the 
SLU contractors. Furthermore, times when deliveries 
exceeded 1 million af include years prior to the 
imposition of new requirements under the CVPIA, Bay-
Delta Accord and other measures. Yet Reclamation’s most 
recent modeling runs show that most of the 400,000 af 
is paper water, rather than water actually provided to 
the environment. What assumptions did Reclamation use 
to estimate potential environmental benefits? In what 
percentage of years would no potential environmental 
benefits (i.e., water in excess of 1 million af) be 
created? 
 
Second, the proposal would transfer water rights for 
43,000 acre-feet from the SLU contractors to the U.S. 
Fish and Wildlife Service. What priority would this 
water have in relation to the new water right or 
existing CVP contract water? How reliable is this water 
right as a source of environmental water, i.e., what is 
the probability that the full amount will be available, 
especially in dry and critical years when it is needed 
most? 
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Third, the proposal refers to potential environmental 
benefits. There is no description of how new 
environmental water would be managed or allocated, let 
alone a commitment by Reclamation to dedicate water 
“saved” (as a result of transferring the water right, 
if any) to environmental purposes. Does Reclamation 
intend to formally dedicate any new water to 
environmental purposes, or would the environmental 
benefits be a discretionary action on the part of 
Reclamation? 
 
Fourth, a portion of the environmental benefits 
promised as part of this package duplicate the 
environmental benefits that we have long been promised 
under the Bureau’s drainage plans.  In a series of 
meetings regarding the EIS, your staff informed us that 
the water that would otherwise have been delivered to 
the 200,000 or more retired acres would revert to the 
Central Valley Project, to be used for Project purposes 
(including the environment).  Labeling this water now 
as a benefit accruing from the Drainage Concepts 
proposal is disappointing, at best. It also raises an 
accounting question: Did Reclamation assume in the ROD 
that the cost of retired land would reflect “with-
water” as opposed to “dry-land” value, yet not assume 
that Reclamation would obtain the water that otherwise 
would be delivered to the retired lands? How is the 
“with-water” or “dry-land” value incorporated into the 
cost calculations of the Drainage Concepts proposal? 
How does the amount of water that would otherwise be 
used on these retired lands compare to the amount of 
water promised in item 12.a of the Drainage Concepts 
proposal? How has Reclamation evaluated its own land 
classification requirements and federal and state 
reasonable and beneficial use requirements in analyzing 
how water will be allocated from retired lands and how 
land will be valued for retirement purposes? 
 
We also note the language in the draft Drainage 
Resolution MOU states that Westlands would not retire 
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194,000 acres from irrigated agricultural production, 
an element of the drainage program described in the San 
Luis Drainage Feature Re-evaluation ROD.  Instead, 
Westlands only proposes to retire a total of 
approximately 100,000 acres.  What effect will this 
reduction in land retirement have on the amount of 
water “saved” for the environment?  What will be the 
environmental effects and increased cost of treatment 
of this increase in drainage volume relative to that 
assumed in the ROD? 
 
Concept 14: Effect on Reclamation law obligations 
 
When Congress was persuaded by West Side advocates to 
invest massive federal funds to build the San Luis 
Unit, one of the asserted benefits was to be the break-
up of the large farm operations on the west side as a 
result of Reclamation law. For over 40 years, the San 
Luis Unit has been the most celebrated example of 
abuses of that law, with farms spanning thousands of 
acres and public subsidies worth millions being 
bestowed on wealthy farmers.  Finally, in 2007, the 
outmoded original SLU water contracts are about to 
expire for the largest of these contractors and now 
Reclamation is proposing a complete exemption from all 
of those laws that originally justified the massive 
interest-free public investment.  If the SLU 
Contractors are to receive the full benefits of the 
investment made by the Reclamation Program, without 
having to comply with the family farm and other 
purposes that justified the original interest-free 
investment, what is Reclamation's rationale for not 
going back and collecting the interest on the original 
investment as part of this proposal? And how will 
Reclamation account for the foregone interest on 
capital in its financial analysis of this proposal when 
submitted to Congress, including the Congressional 
Budget Office (CBO)? 
 
Concept 15: Environmental compliance 
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The proposal discusses the cost allocations for 
environmental documents but not the timing. Is there an 
approximate schedule for such compliance documents that 
is available for review? 
 
Concept 16: Contingent upon legislation 
 
Has Reclamation analyzed how the new PAYGO concepts 
would be handled in any federal legislation approving 
the proposal?  Since the "drainage obligation" is still 
a matter of unresolved, pending litigation and has 
never been determined to have a specific cost 
associated with it, whereas the foregone capital 
repayment and CVPIA payments are specific and 
identifiable by CBO, does Reclamation anticipate 
hundreds of millions of dollars in likely PAYGO cost 
obligations that will need to be offset by this 
proposal? If so, what offsets is Reclamation currently 
anticipating to include as part of its legislative 
proposal? 
 
Concept 17: Third party impacts/beneficiaries 
 
There have been numerous lawsuits by SLU Contractors 
against Reclamation over Reclamation's use of San Luis 
Reservoir to benefit the San Joaquin River Exchange 
Contractors, and related issues.  How will this 
proposal affect those issues and the outcome of those 
cases?  Have the Exchange Contractors approved the 
proposed transfer of San Luis Reservoir to SLU 
Contractors?  What other Third Parties is Reclamation 
including in its definition?  Does it include 
commercial and sport fishing interests affected by 
exports to SLU Contractors?  Does it include in-Delta 
water users and their communities affected by exports 
to SLU Contractors?  Does it include beneficiaries of 
the wetlands in the Grasslands Refuge complex? 
 
In summary, the range of issues, concerns and questions 
raised by what is on the one hand an extraordinarily 
complex and on the other hand an extremely vague 
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proposal regarding not only drainage management but 
water rights, project operations, endangered species 
regulations, facilities ownership, and other elements, 
is simply enormous. We are concerned about the 
practicability of addressing the scope of such a 
proposal as well as Reclamation’s commitment to 
implement the needed drainage reduction and land 
retirement measures while an alternate proposal is 
being pursued. 
 
We look forward to hearing Reclamation’s positions on 
the above questions.  Thank you for seeking our 
reactions to the Drainage Concepts Proposal and for 
your willingness to provide us with briefings and 
materials about it. 
 

Sincerely, 
 

    
Gary Bobker     Hamilton Candee   
The Bay Institute    Natural Resources Defense  
      Council    
 

   
Thomas J. Graff    Dr. Terry Young 
Environmental Defense  Consultant to TBI and NRDC 
 
 
cc:  Senators Dianne Feinstein and Barbara Boxer 
 Representatives George Miller, Grace Napolitano, 
 Jim Costa, Dennis Cardoza and Ellen Tauscher 
 Assistant Secretary Mark Limbaugh 
 Dale Hall, Director, FWS 
 DWR Director Lester Snow 
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 Tom Birmingham, Westlands Water District 
 Steve Chedester, SJ River Exchange Contractors 
 Jeff Kightlinger, Metropolitan Water District 
 Greg Gartrell, Contra Costa Water District 
 Walt Wadlow, Santa Clara Valley Water District 
 John Kopchik, Contra Costa County 
 John Herrick, South Delta Water Agency 
 Dante Nomellini, Central Delta Water Agency 
 Karen Schwinn, US EPA 
 Russ Strach, NOAA Fisheries 
 Theresa Presser, USGS 
 Stephen Macfarlane, Department of Justice 
 Michael Lauffer, State Water Resources Control 
 Board 
 David Nesmith, Environmental Water Caucus 
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June 27, 2007 
 
Mr. Kirk Rodgers, Regional Director 
Mr. Federico Barajas, Assistant to Regional Director 
U.S. Bureau of Reclamation 
2800 Cottage Way 
Sacramento, CA  95825 
 
RE: June 21st Draft Drainage Implementation Agreement - Initial Comments 
 
Dear Kirk and Federico: 
 
Thank you for circulating the June 21, 2007 revised document outlining initial 
"ideas" from the Bureau's Regional Office on the first group of issues your 
process is tackling, i.e. approaches to drainage management and drainage 
liability. (The document is entitled "Implementation of Drainage Services: Draft 
Collaborative Drainage Resolution." We will refer to it here as the June 21st 
"draft" or "proposal.")  We agree it makes sense to analyze those two sets of 
issues at the outset, but do have a number of questions and comments about the 
draft. We are submitting this letter on behalf of NRDC, PCFFA, the Bay Institute 
and Environmental Defense; however, we first wish to provide our own disclaimer 
that paraphrases Interior's disclaimer in the document: 
 
The following comments on the Bureau's June 21st draft represent some initial 
reactions to ideas by Reclamation’s Regional staff for consideration as part of an 
ongoing deliberative process. These comments should not be construed as an 
endorsement of the underlying premises of the collaborative drainage resolution. 
Rather, as interested parties, we provide these comments to further dialogue and 
provide input.  This document and the views it contains have not been reviewed 
or approved by any other conservation group, nor approved by attorneys or 
others representing any of the intervenor-defendants in Sumner Peck v. 
Department of the Interior, and they do not represent the final views of any party. 
 
We have several concerns regarding the June 21st proposal, as outlined below.  
We further note that the relationship between this new proposal and the February 
15th Drainage Concepts Proposal, the most recent May and June draft MOU's, 
and the final San Luis Record of Decision, which have all been issued by your 
office in recent months, is unclear.  



Mr. Kirk Rodgers 
Mr. Federico Barajas  
June 27, 2007 
Page 2 
 
 
 
Also, at the outset, there are two questions that some of us raised with you 
earlier this month, that have still not been fully answered which we believe are 
critical to understanding the context of this new June 21st proposal: 
 

A. What steps is Reclamation taking to implement the initial components of 
the ROD?  

B. What effect will the new drainage discussions have on Reclamation’s 
schedule and budget for implementing any parts of the ROD? 

 
The issue of the relationship to the ROD aside, the June 21st proposal itself 
raises numerous questions and concerns. What follows is only an initial list of 
issues. 
 
1. Does this new document supersede all versions of the MOU, or do those 

earlier MOU drafts still have relevance to the present discussion? 
 
2. Is this new proposal a briefing paper, an MOU, a draft agreement, or 

something else?  If it is an agreement or MOU, which parties, including 
agencies and stakeholders, would Interior expect ultimately to sign this June 
21st draft? 

 
3. Given that Interior has not yet had any review or approval from its own 

agencies for the concepts included in the June 21st draft, is Interior willing to 
accept a similar approach by other stakeholders: i.e. concepts put forward 
that may later be changed, reconsidered or wholly rejected by the party 
offering them? 

 
Comments on specific provisions of the June 21st Draft Agreement: 
 
4. What’s intended by the opening phrase (on page 1, section 1: "Upon 

enactment of Federal Legislation authorizing implementation of collaborate 
(sic) drainage solution…")?   Is this a pre-condition?  What if other parties 
disagree with that condition – is that the end of this exercise?  Also, what 
exactly does that phrase refer to: is it legislation authorizing ANY collaborative 
drainage solution or the specific one Westlands proposed back in Feb or in its 
recent MOU or some other? 

 
5. There are 3 different references in this short document to “relieving” the US of 

its “obligations” related to drainage or the 1960 Act. Yet each one is drafted 
very differently.  Some refer to Sec 1(a) AND Sec 5 of that Act.  Some only 
refer to Sec 1(a).  And some don’t refer to the Act at all but only to some 



Mr. Kirk Rodgers 
Mr. Federico Barajas  
June 27, 2007 
Page 3 
 
 

general obligation.  What is the significance of these different references?  
What would be the effect of making them all uniform? 

 
6. The last sentence of the opening paragraph says that only by Congress 

adopting new legislation will the SL Unit contractors undertake a drainage 
obligation.  In fact, they could undertake the drainage obligation by various 
other means. Is the intent of this phrase to make the agreement therefore 
meaningless without federal legislation?  Also, will the SL Unite contractors 
take on the entire “drainage obligation” that is currently being assigned to the 
US – or is it different? 

 
7. This document envisions amending 1960 Act, repealing any government 

drainage obligation that could be read to exist in that Act, and imposing (via 
the same legislation) a new drainage obligation on others.  Yet the document 
recognizes that only Congress can make the ultimate decision about the 
terms and conditions of new federal legislation.  What is the Bureau's current 
expectation about when Congress (e.g. the House Natural Resources 
Committee, the Senate Energy and Environment Committees, etc) would start 
to participate in crafting those terms and conditions? 

 
Section 1(a):  means of providing drainage: 
 
8. The statement that “Westlands will not retire 194,000 acres” appears 

preclusive about the future -- what if Westlands later decides it wants to do 
so?  And why does the document use the future tense to refer to retirement of 
the 40,000 acres if those acres are already retired?  What is Westlands' 
justification for retiring so much less acreage than the environmentally 
preferred alternative under the Final EIS, and what is the Bureau's justification 
for accepting such a dramatically different final amount of land retirement? 

 
9. In line 32, what program is it that will be “duplicated” (as that term is used in 

the first sentence)? 
 
10. The last sentence (line 37-39) of the first page refers to land retirement for 

source control purposes: is this additional land retirement or the same as 
described in the sentences above? 

 
11. The reference to DWR quality assurance is helpful, but has DWR agreed to 

this role? And what role would Regional Board and US FWS play in such 
quality assurance, given their more extensive role in monitoring wildlife 
impacts and water quality impacts in the past? If no role is anticipated for 
these agencies, please explain why? 
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12. On p. 2, line 6: what does it mean that Westlands merely “anticipates” how it 

will accomplish evaporation?  What if that doesn’t work? Are the SLU 
contractors fully responsible for meeting the drainage obligation even if 
anticipated approaches are not successful, e.g., even if the treatment 
technology that is proposed for implementation proves to be ineffective or 
harmful? And how will this obligation be enforced? 

 
13. On line 15: once again there is a reference (although a different one) to 

“following congressional approval.”  What exactly is intended here: a condition 
precedent? A simple description of time sequence? 

 
14. The document states that the volume of drainage will increase, even though 

discharge to the River will decrease and source control measures and land 
retirement will increase.  Why must Interior commit at this stage that there will 
automatically be more net drainage to manage? What is meant by the 
statement that this may only be “partially offset”?  The timing of the facility 
construction phases is unspecified: how long a period of time will pass 
between when the drainage increases and when the construction of the 
treatment facilities catches up?  What will be done in the interim?   

 
15. What are the specifics of the GW transfer from CCID & Firebaugh to 

Westlands? Is that a CVPIA transfer, a direct transfer, an exchange? 
 
16. The list of various funding sources is helpful but a bit hard to track: can this be 

compiled into a chart to show what those funds are currently covering, or will 
cover, what is left to cover, and when the funding will be needed? 

 
17. Regarding the solar evaporation systems, have these previously been 

approved by the relevant state and federal regulatory agencies and the US 
FWS? 

 
Section (b): engineering description: 
 
18. The Chart on p. 4 includes high selenium concentration numbers in several 

places.  Will those be discussed in this document (including management of 
that selenium per federal and state laws) or will that be handled by reference 
to other reports or future proceedings?  Also, the diagram (figure 1) indicates 
that use of federal facilities will be necessary to implement the proposed 
drainage solution. Since the proposed solution would relieve the United 
States of its drainage obligation, would the SLU contractors reimburse the 
United States for all costs associated with use of these federal facilities? 
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19. Also, overall, how will this entire system function in time of extreme drought or 

periodic flood?  Will it be designed to function at very low flow levels and very 
high flow levels?   

 
Page 8, Solar Evaporation Units 
 
20. How tested and how safe is this technology?  What happens if there is still 

standing water anyway? What happens during periods of rain, when the 
uncovered evaporation units fill with water naturally? Can the interceptor tile 
located at the bottom of the unit keep up with this inflow?  Or, might the units 
flood over?  Is there a market for the sale of the salts?  If not, where will the 
encapsulation areas be located and who will be in charge of their long term 
integrity? 

 
21. On page 9 in the discussion of Implementation Schedule and Costs: can the 

Bureau give some examples of the types of adverse effects and 
environmentally damaging techniques that they expect to reduce via future 
technology? Is such technology currently being tested or designed? 

 
22. What is the status of the Financial Plan referenced on p. 9? When will 

stakeholders who are attending these workshops be provided copies to 
review? 

 
23. A major unanswered question inherent in this Draft Agreement is the relative 

feasibility of various techniques and processes, some of which were included 
in the Bureau's San Luis ROD. The Bureau has apparently been working on a 
Feasibility Report to accompany the ROD: what is the status of the Bureau’s 
Feasibility Report and when will copies be made available for review? 

 
Page 10, Section 3:  Dismissal of Litigation, Waiver of Claims 
 
24. Why is this written only in terms of “intent?”  Will there be a written agreement 

to dismiss? Will it be required in this agreement? In the legislation? Will it 
happen before legislation is adopted and/or other actions are taken?  What is 
meant by the phrase “it is expected that there will be indemnification 
agreements.”  Is that a promise to provide them? What if the expectation of 
indemnification agreements doesn’t materialize? 

 
We appreciate your providing this opportunity to review and comment on the 
June 21, 2007 draft.   We look forward to hearing your responses to the above 
questions.  Thank you, also, for seeking our reactions to the earlier Drainage 
Concepts Proposal and for your willingness to provide us with briefings and 
materials about it.  Since some of those same Concepts are embedded in the 
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new June 21st draft, we remain eager to hear your responses to the earlier 
comment letter from our groups about the Drainage Concepts Proposal.   
 

Sincerely, 
 

    
Gary Bobker      Hamilton Candee   
The Bay Institute     Natural Resources Defense Council 
   
 
cc:   Barbara Geigle, Solicitor's Office, US Department of the Interior 
 Steve Thompson, Regional Director, USFWS 
 Karen Schwinn, US EPA 
 Russ Strach, NOAA Fisheries 
 Theresa Presser, USGS 
 Stephen Macfarlane, US Department of Justice 
 Lester Snow, Director, DWR 
 Tam Doduc, Chair, State Water Resources Control Board 
 Dan Nelson, San Luis Delta Mendota Water Authority  
 Tom Birmingham, Westlands Water District 
 Steve Chedester, SJ River Exchange Contractors 
 Jeff Kightlinger, Metropolitan Water District 
 Greg Gartrell, Contra Costa Water District 
 Joan Maher, Santa Clara Valley Water District 
 John Kopchik, Contra Costa County 
 John Herrick, South Delta Water Agency 
 Dante Nomellini, Central Delta Water Agency 
 Zeke Grader, PCFFA 
 Ann Hayden, Laura Harnish, Environmental Defense 
 Dorothy Green, Lisa Coffman, C-WIN 
 John Beuttler, California Sportfishing Protection Alliance 
 Jonas Minton, Charlotte Hodde, Planning and Conservation League 
 David Nesmith, Environmental Water Caucus 
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July 24, 2007 
 
Mr. Kirk Rodgers, Regional Director 
Mr. Federico Barajas, Assistant to Regional Director 
U.S. Bureau of Reclamation 
2800 Cottage Way 
Sacramento, CA  95825 
 
RE: July 17th Draft Drainage Implementation Document - Further Comments 
 
Dear Kirk and Federico: 
 
Thank you for circulating the July 17th revisions to the June 21, 2007 document 
outlining initial proposals from the Bureau's Regional Office on the first group of 
issues your process is tackling, i.e. approaches to drainage management and 
drainage liability. (The document is entitled "Implementation of Drainage 
Services: Draft Collaborative Drainage Resolution." We will refer to it here as the 
July 17th "draft" or "proposal.")  We are submitting this letter on behalf of NRDC, 
The Bay Institute, PCFFA and Environmental Defense, and because we have 
identified some of our initial concerns in our earlier comments, we incorporate by 
reference our earlier comment letter to you dated June 27th which addressed the 
June 21st Draft. Also, since your new draft continues to include an Interior 
Department disclaimer, we again provide our own disclaimer that paraphrases 
Interior's disclaimer: 
 
The following comments on the Bureau's July 17th draft represent some initial 
reactions to ideas by Reclamation’s Regional staff for consideration as part of an 
ongoing deliberative process. These comments should not be construed as an 
endorsement of the underlying premises of the collaborative drainage resolution. 
Rather, as interested parties, we provide these comments to further dialogue and 
provide input.  This document and the views it contains have not been reviewed 
or approved by any other conservation group, nor approved by attorneys or 
others representing any of the intervenor-defendants in Sumner Peck v. 
Department of the Interior, and they do not represent the final views of any party. 
 
We have several remaining concerns regarding the July 17th proposal, as 
outlined below.  We further note that the parties who attended the Bureau's 
workshops last week (from which the current July 17th Draft emerged) were 
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provided some important new information about the context of this drainage 
proposal and its relationship to the most recent May and June draft MOU's, and 
the final San Luis Record of Decision, which have all been issued by your office 
in recent months:  
 

A. Both the Bureau and Westlands appear to admit that the "$2.6 billion" 
price tag that has been used in reference to the ROD is significantly higher 
than what it would cost the Bureau simply to implement the same 
alternative technologies that the San Luis Contractors are now proposing.  
Indeed, the Bureau appears to acknowledge that if it had used more 
current data and analysis, and had been able to defer to the future the 
final resolution of some of the uncertainties (as the SLU Contractors are 
doing in this proposal), the total cost of implementing the ROD might be 
reduced by substantially more than $1 billion. 

B. Similarly, the Bureau reported that its cost estimate for the Westside 
Regional Drainage Plan component of the ROD was around $600 Million, 
yet the proponents of that same plan reported that the total cost is actually 
much less, i.e. about $200 million, of which only $60-80 million is still left 
to raise. 

C. Thus, it appears that the entire premise that launched these workshops 
and this alternative "collaborative" proposal was a set of federal cost 
estimates that now are acknowledged to have been wildly unrealistic. 

D. Similarly, Westlands has declared as if it were accepted fact that if the 
ROD is implemented, Westlands and other contractors will be given a 50 
year interest-free period to repay the cost.  Yet again, that appears to be a 
wildly unrealistic assumption and not a proper basis for making 
comparisons -- especially in light of the admitted need for a new Act of 
Congress amending the San Luis Act to implement the ROD at all. (For 
example, Congress could make future federal investments in the ROD and 
future CVP deliveries to drainage impaired lands conditioned on 
Westlands issuing the bonds it has now promised to issue, thus linking the 
waiver of future capital repayments, the future delivery of water, and the 
future implementation of the ROD to a "beneficiary pays" concept drawn 
from the CALFED principles.)   

E. Similarly, the Bureau announced in earlier briefings that Westlands could 
probably access additional federal subsidies under the outmoded "ability 
to pay" concept, yet Westlands itself has now boasted that it has so much 
ability to pay that it could assume the cost of a new Delta fix of up to $1 
billion for its few hundred farms and still add another substantial increase 
to its water rates to cover its own internal drainage costs - thus ridiculing 
any notion that the government could ever justify an "ability to pay" finding 
for Westlands. 
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F. The net effect of all these admissions by Interior and the San Luis 
Contractors is to throw into serious question the entire basis for the 
"collaborative drainage dialogue" that Interior has invited the parties to 
undertake and, instead, to cause the public to ask the very obvious 
question as to why Interior is not re-calculating its own internal cost 
estimates and repayment assumptions for implementing the ROD before 
any of these discussions proceed further. 

 
Putting the issue of the costs and other elements of the ROD aside, the July 17th 
Draft raises numerous other questions and concerns. What follows is only an 
initial list of issues. 
 
1. This new document is supposed to be an attachment to a revised version of 

the June 8th draft MOU, yet for those parties who did not attend the final 
workshop last week (among the likely MOU signatories) there does not 
appear to be a current and updated version of the MOU to review.  Will your 
office be circulating a new draft MOU before August 1st? 

 
2. Since the July 17th document is only an attachment to the MOU, the question 

still remains what sort of document is it?  If it is also an agreement or MOU, 
which parties, including agencies and stakeholders, would Interior expect 
ultimately to sign this July 17th draft?  

 
3. Given that Interior was criticized in the Court proceedings many years ago for 

proposing a drainage plan that left open certain final choices on drainage 
treatments and technologies, yet this current Plan by Westlands does exactly 
the same thing, what guarantee is there in the July 17th Draft or the MOU to 
which it will ultimately be attached, that the correct choices will be made and 
an environmentally responsible drainage solution will be selected?  What 
federal or state agency will be the backstop that ensures such an 
environmentally acceptable outcome? 

 
4. Considerable time was devoted to discussing what’s intended by the opening 

phrase (on page 1, section 1: "Upon enactment of Federal Legislation 
authorizing implementation of the collaborative drainage resolution…"), but 
unfortunately that discussion simply reinforced the earlier concerns expressed 
by numerous parties. Westlands has made clear its view that this phrase is 
intended to demonstrate explicit linkage between this July 17th Draft drainage 
document and the other parts of their overall "package" proposal.  But as we 
previously asked what if other parties disagree with that condition – is that the 
end of this exercise?  Also, given the changing nature of those other parts of 
the package, and the difficulty many parties have had attending any of these 
sessions given competing federal and state proceedings on the Delta, when 
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exactly does Interior expect the interested parties to be able to determine 
what the "package" contains so they can decided whether to participate 
and/or approve any part of it?  As we indicated explicitly and repeatedly at the 
recent workshops and in conference calls with you and your Interior 
colleagues, at this point, the remaining elements of the package proposal, 
especially the water rights transfer idea and the facility transfer proposal, are 
extremely problematic and any package that includes them would have a very 
long way to go to obtain anything close to consensus support. 

 
5. Another missing element in describing the package is a detailed account of 

what the remaining "$83 million" is needed for to implement the Westside 
Regional Drainage Plan. The materials included in the July 17th Draft do not 
adequately answer that question nor explain when those costs would need to 
be incurred, nor what the effect would be if the State provided the $40 million 
now envisioned but only $25 or $30 million of additional federal money was 
made available over the next 8 years. 

  
6. Also, the Draft acknowledges that the use of solar evaporators is a major 

difference from the ROD, but few details are provided on the implications of 
going from a single small pilot use of such technology to the large regional 
projects envisioned in this proposal.  For example, how would the 
requirements of the State's Toxic Pits Cleanup Act be met for the new 
regional projects as compared to DWR's pilot project? 

 
7. This document envisions amending 1960 Act, repealing any government 

drainage obligation that could be read to exist in that Act, and imposing (via 
the same legislation) a new drainage obligation on others.  Yet the document 
recognizes that only Congress can make the ultimate decision about the 
terms and conditions of new federal legislation.  What is the Bureau's current 
expectation about when Congress (e.g. the House Natural Resources 
Committee, the Senate Energy and Environment Committees, etc) would start 
to participate in crafting those terms and conditions? 

 
8. The discussion of land retirement has been considerably revised since the 

June draft, but it still fails to acknowledge the other numerous benefits to 
California of implementing a more extensive land retirement effort, including 
reducing Delta exports, reducing the amount of drainage to be managed, 
reducing associated environmental impacts from any drainage alternatives, 
etc.  Given the findings in the Bureau's Final EIS on different levels of land 
retirement, what is Westlands' justification for retiring so much less acreage 
than the environmentally preferred alternative under the Final EIS, and what 
is the Bureau's justification for accepting such a dramatically different final 
amount of land retirement? 
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9. There are numerous references to what the Regional Board will do, DWR will 

do and the FWS will do.  However, despite some limited participation by those 
three agencies in last week's workshops, none of these agencies consented 
to these tasks at the workshops.  Has the Bureau now obtained a final sign-
off from all 3 agencies on this document? Are they expected to sign or 
otherwise approve this document? 

 
10.  As we previously asked: what does it mean that Westlands merely 

“anticipates” how it will accomplish evaporation?  What if that doesn’t work? 
Are the SLU contractors fully responsible for meeting the drainage obligation 
even if anticipated approaches are not successful, e.g., even if the treatment 
technology that is proposed for implementation proves to be ineffective or 
harmful? And how will this obligation be enforced and how will the selection of 
an environmentally acceptable alternative be ensured? 

 
11. The document states that the volume of drainage will increase, even though 

discharge to the River will decrease and source control measures and land 
retirement will increase.  Why must Interior commit at this stage that there will 
automatically be more net drainage to manage? What is meant by the 
statement that this may only be “partially offset”?  The timing of the facility 
construction phases is unspecified: how long a period of time will pass 
between when the drainage increases and when the construction of the 
treatment facilities catches up?  What will be done in the interim?   

 
12. What are the specifics of the GW transfer from CCID & Firebaugh to 

Westlands? Is that a CVPIA transfer, a direct transfer, an exchange? 
 
13. The list of various funding sources is helpful but a bit hard to track: can this be 

compiled into a chart to show what those funds are currently covering, or will 
cover, what is left to cover, and when the funding will be needed? 

 
14. A major unanswered question inherent in this Draft Agreement is the relative 

feasibility of various techniques and processes, some of which were included 
in the Bureau's San Luis ROD. The Bureau has been working on a Feasibility 
Report to accompany the ROD and reported at last week's workshops that it 
will be made available to the public this fall. This document is potentially a 
critical element for understanding this July 17th Draft and the entire drainage 
element of this package proposal. What is the Bureau’s plan for providing an 
opportunity for review and comment on the Feasibility Report before finalizing 
this July 17th Draft? When will copies of the Report be made available for 
review as part of this workshop process? 
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15.  One of the assumptions made by proponents of this package proposal is that 

the San Luis Unit contractors are making a major donation to FWS and the 
public by allowing some of their water supplies to be reallocated to 
environmental purposes as part of this proposal.  However, the requirements 
of CVPIA governing 3406 b(2) water, b(1) re-operation, b(1) un-contracted 
water, 3404(c)(2) administration of contracts, and 3406 compliance with ESA 
and SWRCB orders suggests that in fact the package may reduce rather than 
increase the amount of water going to the environment vs. going to 
Westlands.  At what point will Interior staff do a comparison of the pluses and 
minuses of this proposal (in terms of water for the environment) vs. a likely 
scenario without this proposal so that the public and Congress can evaluate 
the net effect of all the proposed changes? 

 
16. Regarding the section " Dismissal of Litigation, Waiver of Claims," one of the 

stakeholders at last week's workshops asked for more details on the written 
agreement to dismiss and an opportunity to review its terms and conditions.  
Will such materials be made available to the public as part of this review 
process and, if so, when?  

 
We appreciate your providing this opportunity to review and comment on the July 
17th draft.  We look forward to hearing your responses to the above questions.   
 

Sincerely, 
 

    
Gary Bobker      Hamilton Candee   
The Bay Institute     Natural Resources Defense Council 
   
 
cc:   Barbara Geigle, Solicitor's Office, US Department of the Interior 
 Steve Thompson, Regional Director, USFWS 
 Karen Schwinn, US EPA 
 Russ Strach, NOAA Fisheries 
 Theresa Presser, USGS 
 Stephen Macfarlane, US Department of Justice 
 Lester Snow, Director, DWR 
 Tam Doduc, Chair, State Water Resources Control Board 
 Dan Nelson, San Luis Delta Mendota Water Authority  
 Tom Birmingham, Westlands Water District 
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 Steve Chedester, SJ River Exchange Contractors 
 Jeff Kightlinger, Metropolitan Water District 
 Greg Gartrell, Contra Costa Water District 
 Joan Maher, Santa Clara Valley Water District 
 John Kopchik, Contra Costa County 
 John Herrick, South Delta Water Agency 
 Dante Nomellini, Central Delta Water Agency 
 Zeke Grader, PCFFA 
 Ann Hayden, Spreck Rosekrans, Environmental Defense 
 Michael Jackson, Lisa Coffman, C-WIN 
 John Beuttler, California Sportfishing Protection Alliance 
 Jonas Minton, Charlotte Hodde, Planning and Conservation League 
 David Nesmith, Environmental Water Caucus 
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To: Senator Dianne Feinstein 
 Senator Barbara Boxer 
 Rep. Grace Napolitano 
 Rep. George Miller 
 Rep. Dennis Cardoza 
 Rep. Jim Costa 
 Rep. Mike Thompson 
  
From:  Hal Candee, Senior Attorney 
 
Re: Initial Comments on Westlands’ Outline of New Drainage Concept Proposal 
 
Date: August 24, 2007 
 
We appreciate the request made by Senator Feinstein, Congresswoman Napolitano and 
Congressman Costa at the end of Senator Feinstein’s recent meeting in Washington, 
DC, that NRDC write up our initial reactions and concerns regarding the new approach 
to a drainage solution outlined at the meeting by Tom Birmingham of Westlands.  I 
apologize for the delay in this response.  We appreciate that the Bureau has invited the 
public to attend an open workshop on a key part of the Westlands proposal, i.e. the 
concept of a long term “settlement contract” in lieu of the previously-negotiated long 
term “water service contract” to be offered to all San Luis Unit contractors once a 
renewed consultation on OCAP has been completed.  I suspect we and other members 
of the public will learn more about this new concept proposal at that workshop next 
week and at additional public workshops that will no doubt need to be held, and we may 
well have further comments at that point. 
 
At the outset, I wish to echo the comments made by DWR, MWD and others at the 
recent meeting that the new approach is less problematic than the original title transfer 
and water right assignment approach that was the subject of earlier meetings this year.  
While it is regrettable that so much time was spent this spring and fall on the details of 
that original approach, we share the consensus view that setting it aside was the right 
decision. 
 
Nevertheless, as I indicated in my brief comments in Washington, the new approach 
still raises very significant issues of concern.  We appreciated Senator Feinstein’s 
recognition of that fact in her statements after the meeting, and the commitment of all 
parties to seek out the views of EPA, FWS, state water quality officials, and affected 
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third parties (including fishing and conservation groups) before moving forward on the 
new approach. 
 
Overview of NRDC Concerns with New Approach 
 
The CVP is the largest reclamation project in the country and the largest water project 
in California. Westlands is by far the largest single contractor in the CVP and the largest 
recipient of water exported from the beleaguered San Francisco Bay-Delta Estuary.  We 
presume that Westlands is also currently paying the largest single share of the CVP’s 
capital costs, O&M costs, and CVPIA restoration costs.  Thus, it is perhaps obvious that 
any proposal to alter the terms and conditions of water exports to Westlands, and 
payments back to the government by Westlands, are of enormous public interest and 
concern throughout California.  Indeed, the limited outline that has so far been provided 
on the new Westlands proposal implies changes in each of these key terms and 
conditions that would have ripple effects throughout the Bay-Delta watershed and on 
numerous state and local agencies. 
 
What may be less obvious is that this entire exercise may be based on an incorrect 
premise.  As a party to the pending litigation that gave rise to Interior’s Record of 
Decision and the initial discussions of an “alternative concept,” we are acutely aware of 
the US Court of Appeals’ holding about Interior’s current obligations on drainage for 
the San Luis Unit.  However, that reasoning was based on a 1960 law that now ALL 
parties concede has to be amended and updated by Congress in any event.  Because the 
United States has almost exhausted its 1960 authorization ceiling for expenditures on 
drainage (and other measures) for the San Luis Unit, and will also need new 
appropriations from Congress to pay for any drainage actions it takes in the future, this 
entire discussion is not about what statutory obligations may have existed in the past but 
rather what policy choices Congress wants to make in the future as it decides whether to 
increase authorizations and appropriations for the San Luis Unit and its drainage 
problems.  We commend the contractors and the Bureau for acknowledging that basic 
fact from the outset and seeking out the views of the environmental community, the 
State, the Members of the California Congressional Delegation, other water users, and 
others.  However, we are not sure the discussions have reflected all of the options that 
are actually available to Congress as it considers this major policy decision. 
 
We will have additional points to make about the options that we believe are available 
in that regard.  For purposes of this memo, however, we will focus instead on 
identifying our initial concerns with the new Westlands proposal: 
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Specific Concerns with Westlands’ Proposal: 
 
1. A 60-year contract is too long and unnecessary:  many water users take on 
long-term debt that lasts beyond a particular contract period, so the argument that 
Westlands' landowners must have more than double the contract length of any other 
agricultural water service contractor is not compelling.  Those same contractors are 
already being offered a $460 million rebate on their unpaid capital (while keeping the 
benefits of that enormous federal investment in their infrastructure and water delivery 
system), so they already have incentives for this deal. Indeed, depending on how the 
legislation is drafted, everything about the contract being offered to them is a new 
benefit, so an excessive contract period is simply unwarranted and inconsistent with all 
previous reclamation laws, especially CVPIA. Also any attempt to "lock in" the water 
quantity amounts and the proposal to inhibit state and federal authority to reduce Delta 
exports to protect the public interest (in particular for endangered fish species protection 
and drinking water quality protection) are problematic under any scenario, but 
unconscionable for a 60-year contract.  What if half of Westlands Water District has 
gone out of agricultural production in 60 years – why should they still have this heavily 
subsidized contract for massive amounts of water?  And what if the drainage solution 
Westlands has pursued has not been successful, yet they already have the contract in 
place?  Adding an automatic right to a second 60 year contract at the end of the first 
term takes the proposal to even more extreme limits.  While we are not opposed to 
considering modifications to the current Westlands contract proposal as part of an 
overall package that truly solves the drainage problem, this initial offering is extreme 
and unwarranted. 
 
2. Waiving the federal acreage limits on the size of farms eligible for taxpayer-
subsidized water would be particularly troubling in Westlands, the site of the worst 
abuses of this minimal regulatory system over the past 40 years.  It is particularly 
inappropriate given that the Westlands contract is just now expiring, since under its 
terms the 1982 Reclamation Reform Act delayed some of the full implementation of the 
new acreage limits until existing contracts had expired. Hence, it appears that 
congressional reforms adopted in 1982 have never been fully implemented in 
Westlands, yet this new proposal would waive many of those reforms altogether in the 
area with some of the largest farms. Nevertheless the entire benefit of the subsidized 
CVP infrastructure would remain with the District and its growers. This entire proposal 
to exempt Westlands from the modest pricing reforms of 1982 is striking given the 
statements and documents provided by Westlands that they apparently have the 
financial capacity to undertake hundreds of millions of dollars of new financial costs. 
 
3. The proposal to limit the ability of the state and federal governments to 
reduce Delta exports to Westlands without full "replacement" or "compensation" is a 
recipe for further harm to the fragile Bay-Delta estuary and its declining fish species.  
There is already a fisheries crisis in the Delta without "hardening" the supplies to the 
CVP's largest customer. Also the Environmental Water Account that was supposed to 
provide "replacement/compensation" water in such instances is already underfunded 
and too small to cover existing regulatory needs.  Finally, this part of the proposal 
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appears to amend numerous federal laws (e.g. CVPIA) that do not currently require 
such compensation, and could override and preempt numerous state laws (e.g. the 
public trust doctrine) that also do not require such compensation. 
 
4. The proposal to reduce the amount of Operation & Maintenance (O&M) 
charges that Westlands pays to the CVP (without any corresponding increase in other 
contractors' payments) is a prescription for new annual operating deficits in the CVP, 
and an implied repeal of key elements of 3-4 federal laws (the 1992 CVPIA, the 1982 
RRA, the 1986 law approving the Coordinated Operations Agreement, and the 1939 
Reclamation Projects Act requiring full O&M payments from the beginning of the 
CVP). 
 
5. The quantity of water being requested by Westlands in the 60-year contract is 
excessive.  Although the amount is less that Westlands' current "entitlement" (to use the 
District's terminology), the combined effect of past cutbacks, current Delta crises, future 
land retirement, and proposed regulatory assurances and protections makes this new 
proposed contract overly generous to the few hundred farming operations in Westlands. 
It is worth recalling that the more than 800,000 acre feet that Westlands is seeking to 
lock in by this long term agreement is enough water for more than five million 
Californians. 
 
6. The drainage part of the proposal still has numerous problems:  the Solar 
Evaporators are still not adequately tested on the new proposed scale and, as many 
parties noted at the recent meeting, questions of assurances and mitigation must be 
answered. Similarly, the proposed biotreatment is not guaranteed on this new massive 
scale of disposal and treatment, and it raises issues about selenium concentrations that 
must be addressed; the amount of acreage to be retired is less than 1/3 of the amount 
identified as optimal in the Bureau's own Final EIS and is clearly inadequate to address 
all the potential problems raised by a 60-year Westlands contract, and the linkage 
between the drainage proposals and the rest of the Westlands "package" above remain a 
serious concern. The amount of contaminated drainage water will be much larger than 
envisaged in the Bureau’s Final EIS because of the lower amount of land retirement, 
requiring more treatment and disposal actions than were addressed in the Bureau’s 
preferred alternative.  
 
There are other issues that we have raised in our three previous comment letters that 
remain at issue in the new proposal.  We hope there will be an opportunity to discuss 
those concerns with Bureau staff in the weeks ahead.  We appreciate your requesting 
and considering our views, and we look forward to continuing the dialogue on this issue 
of major public concern. 
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Delta-Mendota Canal 
Water Quality Monitoring Program 
 
Monthly Report of Flows, Concentrations and Loads 
April  2007 
 

 
Sigma Autosampler at DMC Check 21, near Mendota, California 
 
 
 
 
 
U.S. Department of the Interior 
Bureau of Reclamation 
Mid-Pacific Region June 21, 2007 



 
 
 

 
 

Mission Statements 
 
The mission of the Department of the Interior is to protect and 
provide access to our Nation’s natural and cultural heritage and 
honor our trust responsibilities to Indian Tribes and our 
commitments to island communities. 
 
The mission of the Bureau of Reclamation is to manage, develop, 
and protect water and related resources in an environmentally and 
economically sound manner in the interest of the American public. 
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Delta-Mendota Canal Water Quality Monitoring Program         April 2007

Table 1.  Continuous water quality monitoring near the DMC Headworks near Tracy (MP 3.50)

Mean Total Selenium value Selenium
Daily Specific Dissolved Salt Total used for Load
Flow Conductance Solids (1) Load Selenium load calculation computed
cfs  µS/cm mg/L tons/day  µg/L  µg/L pounds/day

April 1, 2007 3,347 NA NA
April 2, 2007 3,590 777 435 4,214 0.9 0.9 17.4
April 3, 2007 3,589 NA NA
April 4, 2007 3,581 NA NA
April 5, 2007 3,573 NA NA
April 6, 2007 3,572 412 241 2,320 <0.4 0.2 3.9
April 7, 2007 3,562 501 288 2,769 0.5 0.5 9.6
April 8, 2007 3,604 455 264 2,564 0.4 0.4 7.8
April 9, 2007 3,600 429 250 2,426 0.8 0.8 15.5
April 10, 2007 3,584 460 266 2,575 0.6 0.6 11.6
April 11, 2007 3,577 450 261 2,518 <0.4 0.2 3.9
April 12, 2007 3,593 438 255 2,468 0.5 0.5 9.7
April 13, 2007 3,555 475 274 2,631 <0.4 0.2 3.8
April 14, 2007 3,542 429 250 2,387 0.6 0.6 11.5
April 15, 2007 3,561 426 248 2,385 <0.4 0.2 3.8
April 16, 2007 3,556 467 270 2,591 0.4 0.4 7.7
April 17, 2007 3,519 NA NA
April 18, 2007 3,573 NA NA
April 19, 2007 3,564 NA NA
April 20, 2007 3,016 387 227 1,851 0.4 0.4 6.5
April 21, 2007 2,797 347 206 1,556 <0.4 0.2 3.0
April 22, 2007 1,538 324 194 805 <0.4 0.2 1.7
April 23, 2007 1,006 359 213 577 <0.4 0.2 1.1
April 24, 2007 1,002 437 254 687 0.5 0.5 2.7
April 25, 2007 464 471 272 341 0.5 0.5 1.3
April 26, 2007 852 529 303 696 0.7 0.7 3.2
April 27, 2007 846 463 268 612 <0.4 0.2 0.9
April 28, 2007 847 432 251 574 0.4 0.4 1.8
April 29, 2007 851 407 238 546 <0.4 0.2 0.9
April 30, 2007 851 379 223 512 <0.4 0.2 0.9

Mean flow (cfs) 2,724
Total (acre-feet) 162,070
Flow weighted monthly specific conductance (µS/cm) 456
Flow weighted monthly total dissolved solids (mg/L) 264
Total monthly salt load (tons) 58,240
Flow weighted monthly selenium concentration (µg/L) 0.4
Estimated monthly total (pounds) 187
Data Sources: SLDMWA Reclamation calculated calculated Reclamation calculated calculated
Notes: (1) SC => TDS conversion factor = 0.5325*SC + 21.4

No sample April 1; sampler malfunction.  No sample April 3-5; bottle <1/2 full.  No sample April 17-18; power outage.  No sample April 19; bottle <1/2 full.
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Table 2.  Continuous water quality monitoring at DMC Check 13 at O'Neill Forebay (MP 70.01)

Mean Total Selenium value Selenium
Daily Specific Dissolved Salt Total used for Load
Flow Conductance Solids (1) Load Selenium load calculation computed
cfs  µS/cm mg/L tons/day  µg/L  µg/L pounds/day

April 1, 2007 1,000 512 293 791 <0.4 0.2 1.1
April 2, 2007 1,150 519 297 921 <0.4 0.2 1.2
April 3, 2007 1,150 476 274 850 <0.4 0.2 1.2
April 4, 2007 1,150 478 275 854 <0.4 0.2 1.2
April 5, 2007 1,030 458 265 735 <0.4 0.2 1.1
April 6, 2007 1,030 446 258 717 <0.4 0.2 1.1
April 7, 2007 1,030 441 255 710 <0.4 0.2 1.1
April 8, 2007 1,230 437 253 841 <0.4 0.2 1.3
April 9, 2007 1,400 456 263 995 <0.4 0.2 1.5
April 10, 2007 1,500 444 257 1,040 <0.4 0.2 1.6
April 11, 2007 1,500 459 265 1,072 <0.4 0.2 1.6
April 12, 2007 1,700 478 275 1,262 <0.4 0.2 1.8
April 13, 2007 1,520 416 242 993 <0.4 0.2 1.6
April 14, 2007 1,320 448 259 923 <0.4 0.2 1.4
April 15, 2007 1,220 420 244 804 <0.4 0.2 1.3
April 16, 2007 1,050 437 253 718 <0.4 0.2 1.1
April 17, 2007 1,050 402 235 665 <0.4 0.2 1.1
April 18, 2007 1,250 455 263 887 <0.4 0.2 1.3
April 19, 2007 1,250 395 231 779 <0.4 0.2 1.3
April 20, 2007 1,030 436 253 702 0.5 0.5 2.8
April 21, 2007 930 422 245 616 0.5 0.5 2.5
April 22, 2007 705 318 190 361 <0.4 0.2 0.8
April 23, 2007 900 495 284 690 0.6 0.6 2.9
April 24, 2007 850 357 211 483 <0.4 0.2 0.9
April 25, 2007 1,000 369 217 586 <0.4 0.2 1.1
April 26, 2007 1,180 331 197 627 <0.4 0.2 1.3
April 27, 2007 1,180 399 233 742 <0.4 0.2 1.3
April 28, 2007 1,030 457 264 733 <0.4 0.2 1.1
April 29, 2007 1,030 383 225 624 <0.4 0.2 1.1
April 30, 2007 1,250 400 234 788 <0.4 0.2 1.3

Mean flow (cfs) 1,154
Total (acre-feet) 68,660
Flow weighted monthly specific conductance (µS/cm) 434
Flow weighted monthly total dissolved solids (mg/L) 253
Total monthly salt load (tons) 23,580
Flow weighted monthly selenium concentration (µg/L) 0.2
Estimated monthly total (pounds) 42
Data Sources: SLDMWA Reclamation / CVO calculated calculated Reclamation calculated calculated
Notes: (1) SC => TDS conversion factor = 0.5317*SC + 21.0
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Table 3.  Continuous water quality monitoring, DMC Check 21 at Bass Avenue (MP 116.48)

Total Selenium value Selenium
DMC Firebaugh Specific Dissolved Salt Total used for Load

Check 21 Wasteway Conductance Solids (1) Load Selenium load calculation computed
cfs cfs  µS/cm mg/L tons/day  µg/L  µg/L pounds/day

April 1, 2007 700 556 317 598 1.8 1.8 6.8
April 2, 2007 950 563 321 821 1.5 1.5 7.7
April 3, 2007 950 NA NA
April 4, 2007 950 586 333 852 1.3 1.3 6.7
April 5, 2007 850 538 307 705 1.1 1.1 5.0
April 6, 2007 850 546 312 715 1.1 1.1 5.0
April 7, 2007 850 507 291 668 1.2 1.2 5.5
April 8, 2007 1,050 524 300 850 1.3 1.3 7.4
April 9, 2007 1,200 479 276 895 1.3 1.3 8.4
April 10, 2007 1,300 511 293 1,028 1.2 1.2 8.4
April 11, 2007 1,300 483 279 977 1.1 1.1 7.7
April 12, 2007 1,400 499 287 1,084 1.2 1.2 9.1
April 13, 2007 1,200 512 294 951 0.9 0.9 5.8
April 14, 2007 1,050 567 323 914 0.8 0.8 4.5
April 15, 2007 950 383 226 579 1.1 1.1 5.6
April 16, 2007 800 495 285 615 1.4 1.4 6.0
April 17, 2007 800 513 294 635 1.5 1.5 6.5
April 18, 2007 950 528 302 774 1.7 1.7 8.7
April 19, 2007 950 501 288 738 1.6 1.6 8.2
April 20, 2007 800 482 278 600 1.6 1.6 6.9
April 21, 2007 700 519 297 562 1.5 1.5 5.7
April 22, 2007 525 483 279 394 1.5 1.5 4.2
April 23, 2007 750 420 245 497 1.6 1.6 6.5
April 24, 2007 750 514 295 596 1.8 1.8 7.3
April 25, 2007 850 472 273 625 1.5 1.5 6.9
April 26, 2007 950 437 254 652 1.4 1.4 7.2
April 27, 2007 950 452 262 672 1.2 1.2 6.2
April 28, 2007 800 408 239 516 1.0 1.0 4.3
April 29, 2007 800 372 220 475 0.9 0.9 3.9
April 30, 2007 1,000 417 244 658 1.0 1.0 5.4

Mean flow (cfs) 931 0
Total (acre-feet) 55,390 0
Average monthly specific conductance (µS/cm) 493
Average monthly total dissolved solids (mg/L) 284
Total monthly salt load (tons) 21,380
Average monthly selenium concentration (µg/L) 1.3
Estimated monthly total (pounds) 194
Data Sources: SLDMWA Reclamation calculated calculated Reclamation calculated calculated
Notes: (1) SC => TDS conversion factor = 0.5252*SC + 24.87

No releases to Firebaugh Wasteway

Mean Daily Flow
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Table 4.  Continuous water quality monitoring on the CCID Main Canal at Bass Ave

Mean Total Selenium value Selenium
Daily Specific Dissolved Salt Total used for Load
Flow Conductance Solids (1) Load Selenium load calculation computed
cfs  µS/cm mg/L tons/day  µg/L  µg/L pounds/day

April 1, 2007 558 617 348 524 0.8 0.8 2.4
April 2, 2007 575 535 305 472 0.9 0.9 2.8
April 3, 2007 507 554 315 430 0.8 0.8 2.2
April 4, 2007 553 520 297 443 0.6 0.6 1.8
April 5, 2007 537 570 324 468 0.6 0.6 1.7
April 6, 2007 485 665 374 489 0.8 0.8 2.1
April 7, 2007 523 507 290 409 0.7 0.7 2.0
April 8, 2007 474 440 255 325 0.9 0.9 2.3
April 9, 2007 506 432 250 341 0.8 0.8 2.2
April 10, 2007 482 488 280 364 0.7 0.7 1.8
April 11, 2007 486 490 281 368 0.8 0.8 2.1
April 12, 2007 509 501 287 394 0.8 0.8 2.2
April 13, 2007 553 596 337 502 1.0 1.0 3.0
April 14, 2007 372 557 317 317 0.9 0.9 1.8
April 15, 2007 498 444 257 344 0.7 0.7 1.9
April 16, 2007 494 599 339 451 1.0 1.0 2.7
April 17, 2007 514 395 231 319 0.9 0.9 2.5
April 18, 2007 489 463 267 352 1.0 1.0 2.6
April 19, 2007 475 507 290 371 0.7 0.7 1.8
April 20, 2007 496 506 290 387 0.7 0.7 1.9
April 21, 2007 482 502 288 373 0.7 0.7 1.8
April 22, 2007 403 515 294 319 0.7 0.7 1.5
April 23, 2007 506 443 256 349 0.7 0.7 1.9
April 24, 2007 464 499 286 357 0.9 0.9 2.3
April 25, 2007 418 485 279 313 0.8 0.8 1.8
April 26, 2007 453 403 235 287 0.7 0.7 1.7
April 27, 2007 399 512 293 315 0.8 0.8 1.7
April 28, 2007 367 407 237 234 0.7 0.7 1.4
April 29, 2007 406 391 229 250 0.6 0.6 1.3
April 30, 2007 473 402 235 298 0.7 0.7 1.8

Mean flow (cfs) 482
Total (acre-feet) 28,680
Flow weighted monthly specific conductance (µS/cm) 501
Flow weighted monthly total dissolved solids (mg/L) 288
Total monthly salt load (tons) 11,230
Flow weighted monthly selenium concentration (µg/L) 0.8
Estimated monthly total (pounds) 61
Data Sources: SJRECWA Reclamation calculated calculated Reclamation calculated calculated
Notes: (1) SC => TDS conversion factor = 0.5296*SC + 21.67
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Table 5a.  Calculated Flows of Ground Water Discharged into the Delta-Mendota Canal from the Sumps near Firebaugh, California

Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 acre-feet acre-feet
Units: cfs cfs cfs cfs cfs cfs cfs per day per month

April 5, 2006 0.36 0.06 0.72 0.29 0.44 0.07 1.94 3.84
April 12, 2006 0.16 0.05 0.53 0.15 0.36 0.09 1.34 2.65
April 18, 2006 0.30 0.06 0.73 0.38 0.46 0.00 1.94 3.86
April 26, 2006 0.21 0.04 0.33 0.17 0.30 0.08 1.13 2.23 94
May 1, 2006 0.37 0.08 0.95 0.41 0.59 0.11 2.51 4.97
May 11, 2006 0.17 0.05 0.51 0.25 0.30 0.05 1.34 2.66
May 16, 2006 0.00 0.09 0.77 0.39 0.53 0.09 1.86 3.70
May 25, 2006 0.36 0.05 0.59 0.25 0.35 0.08 1.68 3.33
May 31, 2006 0.43 0.01 0.61 0.25 0.36 0.04 1.70 3.37 112
June 6, 2006 0.35 0.08 0.37 0.31 0.25 0.08 1.45 2.87
June 12, 2006 0.46 0.11 0.51 0.40 0.33 0.12 1.92 3.81
June 20, 2006 0.36 0.07 0.40 0.27 0.27 0.10 1.47 2.91
June 26, 2006 0.46 0.10 0.50 0.37 0.33 0.13 1.90 3.77 100
July 4, 2006 0.41 0.10 0.45 0.38 0.30 0.13 1.78 3.53
July 11, 2006 0.35 0.08 0.38 0.32 0.25 0.11 1.49 2.96
July 17, 2006 0.44 0.05 0.45 0.38 0.30 0.12 1.75 3.47
July 24, 2006 0.44 0.01 0.51 0.43 0.33 0.13 1.86 3.68 106
August 1, 2006 0.42 0.10 0.46 0.39 0.30 0.11 1.79 3.54
August 8, 2006 0.40 0.10 0.43 0.38 0.29 0.12 1.71 3.40
August 15, 2006 0.48 0.11 0.52 0.45 0.35 0.15 2.05 4.07
August 23, 2006 0.34 0.08 0.37 0.31 0.25 0.10 1.45 2.87
August 28, 2006 0.47 0.11 0.50 0.45 0.34 0.11 1.99 3.94 110
September 6, 2006 0.37 0.08 0.39 0.32 0.22 0.08 1.46 2.89
September 12, 2006 0.44 0.09 0.46 0.38 0.31 0.09 1.76 3.48
September 19, 2006 0.41 0.06 0.44 0.31 0.31 0.08 1.61 3.20
September 26, 2006 0.30 0.11 0.43 0.32 0.33 0.08 1.58 3.14 95
October 4, 2006 0.21 0.08 0.38 0.26 0.30 0.07 1.30 2.58
October 11, 2006 0.19 0.05 0.31 0.21 0.25 0.06 1.06 2.11
October 17, 2006 0.17 0.06 0.36 0.25 0.31 0.06 1.21 2.40
October 24, 2006 0.18 0.05 0.34 0.22 0.29 0.06 1.12 2.23
October 31, 2006 0.17 0.07 0.28 0.11 0.17 0.06 0.85 1.69 68
November 6, 2006 0.03 0.03 0.30 0.17 0.44 0.06 1.03 2.03
November 14, 2006 0.09 0.00 0.01 0.17 0.28 0.05 0.59 1.18
November 20, 2006 0.13 0.00 0.00 0.20 0.11 0.05 0.49 0.97
November 28, 2006 0.13 0.00 0.00 0.19 0.37 0.05 0.74 1.47 42
December 6, 2006 0.08 0.00 0.00 0.15 0.32 0.05 0.59 1.17
December 13, 2006 0.15 0.00 0.00 0.16 0.24 0.05 0.59 1.17
December 20, 2006 0.09 0.09 0.00 0.18 0.13 0.06 0.55 1.09
December 28, 2006 0.13 0.05 0.00 0.14 0.34 0.06 0.71 1.41 36
January 4, 2007 0.00 0.03 0.00 0.10 0.15 0.00 0.28 0.57
January 9, 2007 0.13 0.05 0.00 0.15 0.33 0.02 0.68 1.34
January 16, 2007 0.18 0.05 0.00 0.15 0.31 0.08 0.76 1.52
January 23, 2007 0.16 0.00 0.00 0.22 0.28 0.05 0.72 1.42
January 30, 2007 0.23 0.10 0.38 0.07 0.32 0.01 1.10 2.18 44
February 6, 2007 0.46 0.67 0.49 0.14 0.31 0.11 2.19 4.34
February 14, 2007 0.41 0.47 0.43 0.13 0.27 0.08 1.80 3.57
February 21, 2007 0.42 0.56 0.44 0.15 0.27 0.05 1.88 3.73
February 28, 2007 0.33 0.72 0.37 0.13 0.23 0.08 1.86 3.69 115
March 6, 2007 0.35 0.77 0.39 0.12 0.24 0.06 1.93 3.83
March 12, 2007 0.38 0.65 0.43 0.13 0.23 0.04 1.86 3.69
March 19, 2007 0.39 0.68 0.49 0.14 0.30 0.09 2.09 4.15
March 27, 2007 0.43 0.74 0.48 0.15 0.30 0.06 2.17 4.30 120
April 4, 2007 0.28 0.80 0.42 0.02 0.27 0.05 1.85 3.67
April 11, 2007 0.24 0.66 0.38 0.14 0.23 0.05 1.70 3.37
April 17, 2007 0.15 0.79 0.42 0.15 0.26 0.05 1.83 3.63
April 24, 2007 0.30 0.77 0.48 0.19 0.30 0.07 2.09 4.15 111

Summary of USBR data:  March 1987 - Present
Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 acre-feet acre-feet
Units: cfs cfs cfs cfs cfs cfs cfs per day per month

Maximum 1.82 0.80 1.71 1.72 1.30 1.26 4.92 9.75 218
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.57 36
Median 0.31 0.11 0.28 0.34 0.38 0.05 1.64 3.25 108
Average 0.33 0.15 0.34 0.40 0.42 0.07 1.68 3.33 110
Number of readings 426 409 428 421 425 421 429 429 58

Data Sources: Reclamation Reclamation Reclamation Reclamation Reclamation Reclamation calculated calculated calculated

Combined Sumps

Combined Sumps
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Table 5b.  Concentration of Selenium in Ground  Water Discharged into the Delta-Mendota Canal from the Sumps near Firebaugh, California

Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K Flow-weighted Month
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 concentration Average
Units:  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

April 5, 2006 230 380 150 92 210 610 194
April 12, 2006 550 390 170 94 220 420 244
April 18, 2006 280 340 170 92 210 640 187
April 26, 2006 290 370 180 87 220 1,000 258 222
May 1, 2006 480 340 180 90 220 630 244
May 11, 2006 230 380 180 87 220 670 204
May 16, 2006 240 330 190 90 220 680 208
May 25, 2006 NA 340 190 89 210 670 165
May 31, 2006 230 330 200 89 210 690 206 205
June 6, 2006 250 270 210 90 220 700 226
June 12, 2006 250 350 210 91 210 270 206
June 20, 2006 260 350 200 93 220 470 223
June 26, 2006 250 360 160 90 220 580 219 219
July 4, 2006 210 340 110 87 220 530 190
July 11, 2006 220 370 170 82 240 520 210
July 17, 2006 200 390 150 77 220 530 192
July 24, 2006 210 NA 140 75 220 250 163 189
August 1, 2006 190 290 130 71 210 530 178
August 8, 2006 220 370 140 76 210 560 199
August 15, 2006 180 360 140 74 220 420 181
August 23, 2006 200 370 130 76 220 410 183
August 28, 2006 220 390 160 78 230 320 190 186
September 6, 2006 210 370 190 80 230 470 201
September 12, 2006 210 390 180 85 230 550 204
September 19, 2006 230 390 190 85 230 500 210
September 26, 2006 230 400 190 83 220 410 208 206
October 4, 2006 400 400 200 84 230 430 240
October 11, 2006 480 380 200 84 230 330 249
October 17, 2006 520 470 200 87 230 200 243
October 24, 2006 510 390 210 82 240 290 253
October 31, 2006 410 420 200 84 230 540 272 251
November 6, 2006 270 410 200 NA 230 390 200
November 14, 2006 280 NA 200 86 220 590 224
November 20, 2006 500 NA NA 85 220 370 257
November 28, 2006 530 NA NA 88 360 580 337 254
December 6, 2006 530 NA NA 85 240 560 263
December 13, 2006 250 NA NA 96 240 93 192
December 20, 2006 220 NA NA 85 210 480 168
December 28, 2006 490 390 NA 85 330 570 332 239
January 4, 2007 420 410 NA 84 220 NA 196
January 9, 2007 510 390 NA 92 210 NA 247
January 16, 2007 550 410 NA 90 220 390 303
January 23, 2007 230 420 NA 88 220 440 198
January 30, 2007 230 500 NA 90 230 NA 163 221
February 6, 2007 270 400 230 89 210 230 279
February 14, 2007 180 460 200 90 210 560 273
February 21, 2007 170 410 150 89 210 430 242
February 28, 2007 150 370 160 80 210 610 260 264
March 6, 2007 160 390 140 86 210 460 258
March 12, 2007 170 390 170 89 210 440 252
March 19, 2007 210 390 170 87 210 310 255
March 27, 2007 450 430 180 87 210 350 322 272
April 4, 2007 230 400 200 90 220 490 301
April 11, 2007 240 400 200 NA 210 630 281
April 17, 2007 220 400 200 91 210 470 288
April 24, 2007 230 410 210 98 220 620 290 290

Summary of USBR data:  March 1987 - Present
Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50
Units:  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

Maximum 870 940 450 320 510 2,000 399 399
Minimum 100 170 86 43 71 90 79 79
Median 240 340 180 90 230 550 205 209
Average 303 365 179 95 238 605 212 213
Number of measurements 344 333 341 330 349 345 353 164

Data Sources: Reclamation Reclamation Reclamation Reclamation Reclamation Reclamation calculated

Combined Sumps
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Table 5c.  Estimated Loads of Selenium Discharged into the Delta-Mendota Canal from the Sumps near Firebaugh, California

Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50
Units: pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day pounds/month

April 5, 2006 0.4 0.1 0.6 0.1 0.5 0.2 2.0
April 12, 2006 0.5 0.1 0.5 0.1 0.4 0.2 1.8
April 18, 2006 0.5 0.1 0.7 0.2 0.5 0.0 2.0
April 26, 2006 0.3 0.1 0.3 0.1 0.4 0.4 1.6 55
May 1, 2006 1.0 0.1 0.9 0.2 0.7 0.4 3.3
May 11, 2006 0.2 0.1 0.5 0.1 0.4 0.2 1.5
May 16, 2006 0.0 0.2 0.8 0.2 0.6 0.3 2.1
May 25, 2006 0.1 0.6 0.1 0.4 0.3 1.5
May 31, 2006 0.5 0.0 0.7 0.1 0.4 0.1 1.9 64
June 6, 2006 0.5 0.1 0.4 0.2 0.3 0.3 1.8
June 12, 2006 0.6 0.2 0.6 0.2 0.4 0.2 2.1
June 20, 2006 0.5 0.1 0.4 0.1 0.3 0.2 1.8
June 26, 2006 0.6 0.2 0.4 0.2 0.4 0.4 2.2 59
July 4, 2006 0.5 0.2 0.3 0.2 0.4 0.4 1.8
July 11, 2006 0.4 0.2 0.3 0.1 0.3 0.3 1.7
July 17, 2006 0.5 0.1 0.4 0.2 0.4 0.4 1.8
July 24, 2006 0.5 0.4 0.2 0.4 0.2 1.6 54
August 1, 2006 0.4 0.2 0.3 0.2 0.3 0.3 1.7
August 8, 2006 0.5 0.2 0.3 0.2 0.3 0.4 1.8
August 15, 2006 0.5 0.2 0.4 0.2 0.4 0.3 2.0
August 23, 2006 0.4 0.2 0.3 0.1 0.3 0.2 1.4
August 28, 2006 0.6 0.2 0.4 0.2 0.4 0.2 2.0 56
September 6, 2006 0.4 0.2 0.4 0.1 0.3 0.2 1.6
September 12, 2006 0.5 0.2 0.4 0.2 0.4 0.3 1.9
September 19, 2006 0.5 0.1 0.4 0.1 0.4 0.2 1.8
September 26, 2006 0.4 0.2 0.4 0.1 0.4 0.2 1.8 53
October 4, 2006 0.4 0.2 0.4 0.1 0.4 0.2 1.7
October 11, 2006 0.5 0.1 0.3 0.1 0.3 0.1 1.4
October 17, 2006 0.5 0.1 0.4 0.1 0.4 0.1 1.6
October 24, 2006 0.5 0.1 0.4 0.1 0.4 0.1 1.5
October 31, 2006 0.4 0.2 0.3 0.1 0.2 0.2 1.3 46
November 6, 2006 0.0 0.1 0.3 0.5 0.1 1.1
November 14, 2006 0.1 0.0 0.1 0.3 0.2 0.7
November 20, 2006 0.4 0.1 0.1 0.1 0.7
November 28, 2006 0.4 0.1 0.7 0.2 1.3 29
December 6, 2006 0.2 0.1 0.4 0.1 0.8
December 13, 2006 0.2 0.1 0.3 0.0 0.6
December 20, 2006 0.1 0.1 0.1 0.2 0.5
December 28, 2006 0.3 0.1 0.1 0.6 0.2 1.3 25
January 4, 2007 0.0 0.1 0.0 0.2 0.3
January 9, 2007 0.3 0.1 0.1 0.4 0.9
January 16, 2007 0.5 0.1 0.1 0.4 0.2 1.3
January 23, 2007 0.2 0.0 0.1 0.3 0.1 0.8
January 30, 2007 0.3 0.3 0.0 0.4 1.0 26
February 6, 2007 0.7 1.4 0.6 0.1 0.4 0.1 3.3
February 14, 2007 0.4 1.2 0.5 0.1 0.3 0.2 2.7
February 21, 2007 0.4 1.2 0.4 0.1 0.3 0.1 2.5
February 28, 2007 0.3 1.4 0.3 0.1 0.3 0.3 2.6 77
March 6, 2007 0.3 1.6 0.3 0.1 0.3 0.1 2.7
March 12, 2007 0.4 1.4 0.4 0.1 0.3 0.1 2.5
March 19, 2007 0.4 1.4 0.4 0.1 0.3 0.1 2.9
March 27, 2007 1.0 1.7 0.5 0.1 0.3 0.1 3.8 92
April 4, 2007 0.4 1.7 0.5 0.0 0.3 0.1 3.0
April 11, 2007 0.3 1.4 0.4 0.3 0.2 2.6
April 17, 2007 0.2 1.7 0.5 0.1 0.3 0.1 2.9
April 24, 2007 0.4 1.7 0.5 0.1 0.4 0.2 3.3 91

Summary of USBR data:  March 1987 - Present
Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50
Units: pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day pounds/month

Maximum 2.9 1.7 1.8 1.4 1.8 3.3 6.4 193
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.3 13
Median 0.4 0.2 0.3 0.2 0.5 0.1 1.8 54
Average 0.4 0.3 0.4 0.2 0.5 0.2 1.9 57
Number of samples 354 346 341 351 355 350 355 232

Data Sources: Reclamation Reclamation Reclamation Reclamation Reclamation Reclamation calculated calculated

Combined Sumps

Combined Sumps
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Table 5d.  Electrical Conductivity in Ground Water Discharged into the Delta-Mendota Canal from the Sumps near Firebaugh, California

Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 Week Month
Units:  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm

April 5, 2006 7,027 10,085 5,847 6,983 7,373 9,968 6,869
April 12, 2006 11,481 10,285 6,517 7,359 7,509 8,639 7,740
April 18, 2006 7,250 8,895 6,182 6,853 6,163 10,107 6,561
April 26, 2006 8,218 9,829 6,702 7,175 7,545 14,069 7,879 7,298
May 1, 2006 10,377 9,248 6,620 6,993 7,339 10,551 7,663
May 11, 2006 7,273 10,045 6,906 6,801 7,635 11,210 7,380
May 16, 2006 7,249 8,795 6,891 6,963 7,482 10,800 7,350
May 25, 2006 NA 9,063 6,984 6,991 7,442 10,964 5,842
May 31, 2006 7,185 8,582 7,078 7,057 7,406 10,965 7,269 7,101
June 6, 2006 7,312 5,417 7,108 6,587 7,338 11,422 7,224
June 12, 2006 7,626 8,909 7,164 7,008 7,345 7,200 7,374
June 20, 2006 7,616 8,856 6,772 7,178 7,392 9,012 7,412
June 26, 2006 7,303 9,249 5,752 6,879 7,339 9,847 7,101 7,276
July 4, 2006 6,373 8,451 5,644 6,491 7,065 9,346 6,661
July 11, 2006 6,733 9,184 6,061 6,634 7,586 9,476 7,006
July 17, 2006 6,510 10,005 5,620 6,377 7,340 9,746 6,715
July 24, 2006 6,291 NA 5,216 6,153 7,247 7,301 6,161 6,729
August 1, 2006 6,057 6,581 5,102 5,748 7,145 9,674 6,182
August 8, 2006 6,820 9,478 5,195 6,203 7,283 10,084 6,732
August 15, 2006 5,955 9,175 5,186 6,256 7,230 8,339 6,387
August 23, 2006 6,334 9,437 4,948 6,427 7,176 8,109 6,440
August 28, 2006 6,622 9,605 5,677 6,093 7,350 7,432 6,602 6,469
September 6, 2006 6,472 9,004 6,484 6,550 7,444 8,849 6,907
September 12, 2006 6,570 9,937 6,411 6,785 7,561 9,633 7,066
September 19, 2006 6,917 10,078 6,466 6,777 7,573 9,191 7,126
September 26, 2006 7,100 10,189 6,654 6,906 7,885 8,744 7,402 7,125
October 4, 2006 9,863 10,113 6,631 6,732 7,636 8,686 7,722
October 11, 2006 10,399 9,791 6,589 6,727 7,509 7,831 7,722
October 17, 2006 10,732 11,270 6,717 6,796 7,557 6,809 7,740
October 24, 2006 10,778 9,807 6,650 6,899 7,638 7,557 7,799
October 31, 2006 9,742 10,617 6,770 6,873 7,533 9,700 8,015 7,800
November 6, 2006 3,634 10,539 6,793 NA 7,646 8,637 6,184
November 14, 2006 7,715 NA 6,793 7,046 7,530 10,113 7,639
November 20, 2006 11,089 NA NA 7,112 7,570 8,592 8,450
November 28, 2006 11,011 NA NA 6,884 9,412 10,228 9,111 7,846
December 6, 2006 11,058 NA NA 7,007 7,595 9,936 8,082
December 13, 2006 7,249 NA NA 7,211 7,602 10,130 7,627
December 20, 2006 7,033 NA NA 6,937 7,470 9,499 6,220
December 28, 2006 10,857 10,950 NA 7,199 9,456 11,040 9,477 7,852
January 4, 2007 10,021 10,909 NA 7,332 7,447 NA 7,828
January 9, 2007 11,119 10,402 NA 7,152 7,352 NA 8,033
January 16, 2007 10,705 9,858 NA 6,887 6,378 9,010 7,998
January 23, 2007 7,120 10,725 NA 7,110 7,390 8,850 7,352
January 30, 2007 6,897 11,654 NA 7,018 7,459 NA 5,030 7,248
February 6, 2007 7,560 9,719 6,974 7,167 7,354 5,260 7,915
February 14, 2007 5,513 10,377 6,527 6,930 7,043 9,271 7,543
February 21, 2007 5,517 9,945 5,486 6,945 7,486 8,458 7,287
February 28, 2007 5,080 9,085 5,565 7,240 7,469 9,969 7,383 7,532
March 6, 2007 5,594 9,832 5,454 7,241 7,533 8,825 7,693
March 12, 2007 5,734 9,497 6,019 7,000 7,310 8,358 7,455
March 19, 2007 6,670 9,676 6,270 7,111 7,363 7,331 7,708
March 27, 2007 10,127 10,431 6,497 7,075 7,478 7,907 8,780 7,909
April 4, 2007 7,143 9,969 6,827 7,338 7,495 9,267 8,407
April 11, 2007 6,800 9,418 6,610 NA 7,058 10,064 7,337
April 17, 2007 7,188 9,929 7,054 6,925 7,432 9,207 8,414
April 24, 2007 6,770 9,661 8,778 7,133 7,359 10,011 8,502 8,165

Summary of USBR data:  March 1987 - Present
Sample Site: Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K
DMC Milepost: MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50
Units:  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm  µS/cm

Maximum 12,530 13,770 8,778 11,890 10,370 18,900 9,867 8,941
Minimum 3,634 4,268 4,490 4,659 5,220 1,720 1,695 6,161
Median 7,312 8,977 6,454 7,075 7,460 9,883 7,337 7,127
Average 7,939 9,137 6,421 7,078 7,434 10,223 7,182 7,191
Number of samples 333 321 329 319 338 335 343 60

Data Sources: Reclamation Reclamation Reclamation Reclamation Reclamation Reclamation calculated

Flow-weighted Concentration

Combined Sumps
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Table 6.  Concentration of Selenium in the Delta-Mendota Canal and Central California Irrigation District canals, grab samples

 DMC DMC DMC DMC DMC CCID CCID
Sample Site: McCabe Rd Russell Ave Telles Ranch Washoe Ave Bass Ave Main Canal Outside Canal
DMC Milepost: MP-68.03 MP-97.68 MP-100.850 MP-110.120 MP-116.48 Bass Ave Bass Ave
Units:  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

July 2, 2002 <0.4 <0.4 <0.4 0.6 0.5 0.5 0.5
August 7, 2002 <0.4 <0.4 <0.4 <0.4 <0.4 0.4 <0.4
September 4, 2002 <0.4 <0.4 <0.4 0.4 0.5 0.5 0.5
October 2, 2002 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
November 6, 2002 0.4 0.5 0.5 0.4 0.6 0.6 0.6
December 4, 2002 0.8 <0.4 1.0 0.7 1.0 0.7 0.9
January 8, 2003 <0.4 0.6 0.9 1.3 2.1 1.7 NA
February 5, 2003 0.4 0.5 1.0 1.2 1.3 1.4 1.4
January 7, 1900 1.1 0.8 2.0 0.7 1.5 0.9 0.9
April 2, 2003 <0.4 <0.4 0.8 1.5 1.8 1.6 1.7
May 7, 2003 <0.4 0.5 0.6 0.9 0.9 1.1 0.9
June 7, 2003 <0.4 0.9 0.6 0.9 1.3 1.0 1.3
July 2, 2003 <0.4 <0.4 <0.4 1.0 0.6 0.7 0.8
August 6, 2003 <0.4 0.6 0.4 0.6 0.6 0.6 0.6
September 3, 2003 <0.4 <0.4 <0.4 0.7 0.5 0.5 0.6
October 1, 2003 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
November 5, 2003 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
November 19, 2003 NA <0.4 1.3 1.0 1.0 1.0 1.0
January 7, 2004 0.8 NA NA NA NA NA NA
February 7, 2004 0.9 <0.4 <0.4 1.1 0.6 0.8 1.4
March 7, 2004 1.1 0.9 0.7 0.9 1.0 1.1 1.1
April 7, 2004 0.5 1.3 0.6 1.2 1.2 1.2 1.8
May 4, 2004 NA 0.5 0.7 0.7 0.8 0.9 0.8
June 2, 2004 <0.4 0.8 <0.4 0.7 1.0 0.7 0.7
July 7, 2004 <0.4 0.6 0.4 0.6 0.7 0.6 0.6
August 5, 2004 <0.4 <0.4 <0.4 0.5 0.8 0.9 0.8
September 8, 2004 0.6 <0.4 <0.4 0.5 0.5 0.5 0.5
October 6, 2004 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
November 3, 2004 <0.4 <0.4 <0.4 0.6 0.7 0.6 0.6
December 1, 2004 0.6 0.8 <0.4 1.4 1.3 1.0 0.9
January 5, 2005 0.4 1.0 0.4 1.8 1.4 1.1 1.2
February 2, 2005 <0.4 1.4 1.1 1.4 1.4 1.5 1.6
March 3, 2005 0.6 1.7 1.5 2.1 1.8 1.8 1.8
April 6, 2005 <0.4 1.5 1.3 2.5 1.8 <0.4 1.6
May 4, 2005 0.5 1.7 2.3 6.6 2.9 <0.4 0.5
June 2, 2005 0.5 3.8 5.7 7.6 5.5 0.5 <0.4
July 5, 2005 <0.4 0.9 0.8 0.7 1.0 0.8 0.7
August 3, 2005 0.7 <0.4 0.6 0.6 0.4 0.6 0.7
September 7, 2005 0.8 <0.4 <0.4 0.9 0.8 1.0 1.0
October 5, 2005 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
November 9, 2005 3.7 NA NA NA NA NA NA
December 7, 2005 0.7 <0.4 <0.4 1.2 <0.4 NA NA
January 4, 2006 <0.4 <0.4 <0.4 <0.4 0.4 NA NA
February 1, 2006 0.5 0.5 0.7 1.1 2.6 2.7 2.8
March 1, 2006 <0.4 0.8 0.7 1.3 1.2 1.2 1.1
April 5, 2006 <0.4 3.8 4.0 5.6 5.9 0.6 2.5
May 1, 2006 <0.4 5.8 6.7 12 10.0 <0.4 <0.4
June 6, 2006 <0.4 4.5 5.8 12 11.0 0.4 <0.4
July 5, 2006 <0.4 0.5 0.5 1.3 1.1 1 1.1
August 1, 2006 <0.4 <0.4 <0.4 0.5 0.7 0.7 0.7
September 6, 2006 <0.4 <0.4 <0.4 0.4 <0.4 <0.4 <0.4
October 4, 2006 <0.4 <0.4 <0.4 <0.4 0.4 0.5 0.4
November 6, 2006 0.5 0.5 <0.4 0.6 0.5 0.5 0.6
December 6, 2006 <0.4 1.3 1.0 1.5 <0.4 <0.4 NA
January 9, 2007 0.7 0.7 0.7 0.7 0.7 1.0 0.8
February 6, 2007 <0.4 0.8 1.5 1.2 1.4 1.6 1.4
March 6, 2007 <0.4 0.9 1.2 1.3 1.5 1.4 1.4
April 4, 2007 0.5 1.1 1.0 1.1 1.3 1.4 1.4

Data Source: Selenium concentration in monthly grab samples collected by Reclamation
Notes: McCabe Road samples collected up to two days before or after listed date.
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Table 7a.  Summary of the monthly average selenium concentrations (flow-weighted)

DMC DMC DMC DMC CCID
Sample Site: Near Headworks Check 13 Combined Bass Ave Main Canal
DMC Milepost: MP-3.50 MP-70.01 Sumps MP-116.48 Bass Ave
Units:  µg/L  µg/L  µg/L  µg/L  µg/L
      

July 2002 <0.4 <0.4 266 0.7 0.6
August 2002 <0.4 <0.4 192 0.6 <0.4
September 2002 <0.4 <0.4 185 0.6 0.5
October 2002 <0.4 <0.4 230 <0.4 <0.4
November 2002 0.5 0.4 234 0.8 0.8
December 2002 0.4 <0.4 233 1.1 1.1
January 2003 0.4 <0.4 265 1.3 1.3
February 2003 0.5 0.6 207 1.2 1.4
March 2003 1.0 1.0 225 1.8 1.8
April 2003 0.4 0.4 210 1.3 1.3
May 2003 <0.4 <0.4 261 0.9 1.0
June 2003 <0.4 <0.4 207 0.7 0.7
July 2003 <0.4 <0.4 177 0.6 0.5
August 2003 <0.4 <0.4 160 0.5 0.5
September 2003 <0.4 <0.4 152 0.5 0.5
October 2003 <0.4 <0.4 203 <0.4 <0.4
November 2003 <0.4 <0.4 198 1.0 0.6
December 2003 0.5 0.5 233 NA NA
January 2004 0.5 0.5 197 1.0 NA
February 2004 0.7 0.7 182 1.3 1.3
March 2004 0.8 0.7 180 1.6 1.6
April 2004 0.5 0.5 214 1.2 1.1
May 2004 0.4 <0.4 210 0.7 0.7
June 2004 <0.4 <0.4 192 0.7 0.7
July 2004 <0.4 <0.4 216 0.5 0.6
August 2004 <0.4 <0.4 175 <0.4 0.4
September 2004 <0.4 <0.4 182 <0.4 <0.4
October 2004 <0.4 <0.4 163 <0.4 <0.4
November 2004 <0.4 <0.4 194 0.8 1.0
December 2004 <0.4 <0.4 212 NA 1.1
January 2005 <0.4 <0.4 224 1.3 1.5
February 2005 0.4 0.6 202 1.7 1.7
March 2005 0.9 0.9 228 2.2 2.1
April 2005 0.5 0.5 255 3.4 <0.4
May 2005 <0.4 <0.4 200 6.1 <0.4
June 2005 <0.4 <0.4 179 1.6 0.6
July 2005 <0.4 <0.4 191 0.8 0.6
August 2005 <0.4 <0.4 193 0.6 0.6
September 2005 <0.4 <0.4 181 0.5 0.5
October 2005 <0.4 <0.4 201 <0.4 0.4
November 2005 <0.4 <0.4 210 0.5 0.5
December 2005 <0.4 <0.4 208 0.7 NA
January 2006 <0.4 <0.4 184 NA 0.6
February 2006 <0.4 0.6 209 1.0 0.9
March 2006 <0.4 <0.4 201 1.6 1.2
April 2006 <0.4 <0.4 222 6.7 <0.4
May 2006 <0.4 0.4 205 8.4 <0.4
June 2006 <0.4 <0.4 216 5.1 <0.4
July 2006 <0.4 <0.4 189 0.9 <0.4
August 2006 <0.4 <0.4 186 0.0 <0.4
September 2006 <0.4 <0.4 203 0.5 <0.4
October 2006 <0.4 <0.4 251 0.5 <0.4
November 2006 <0.4 <0.4 254 0.5 <0.4
December 2006 <0.4 <0.4 239 0.9 <0.4
January 2007 0.5 <0.4 221 0.8 0.4
February 2007 0.5 0.5 264 0.9 0.4
March 2007 <0.4 <0.4 272 1.3 0.5
April 2007 0.4 0.2 290 1.3 0.8

Data Sources: Reclamation
Notes:
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Table 7b.  Summary of the estimated selenium loads

DMC DMC DMC DMC CCID
Sample Site: Near Headworks Check 13 Combined Bass Ave Main Canal
DMC Milepost: MP-3.50 MP-70.01 Sumps MP-116.48 Bass Ave
Units: pounds/month pounds/month pounds/month pounds/month pounds/month
      

July 2002 163 136 73 276 100
August 2002 145 88 68 182 49
September 2002 138 57 66 128 29
October 2002 135 63 52 82 44
November 2002 258 38 44 67 34
December 2002 226 22 41 53 41
January 2003 291 28 49 64 20
February 2003 348 186 46 220 114
March 2003 721 217 46 271 100
April 2003 150 71 56 180 55
May 2003 100 76 70 198 94
June 2003 157 121 60 289 116
July 2003 140 118 59 283 103
August 2003 151 99 96 171 88
September 2003 143 71 66 140 60
October 2003 146 51 41 59 30
November 2003 185 29 51 62 15
December 2003 349 26 50 0 0
January 2004 336 52 50 63 0
February 2004 442 162 99 246 86
March 2004 554 153 69 296 116
April 2004 148 99 67 204 76
May 2004 57 129 70 186 88
June 2004 135 125 57 279 106
July 2004 146 112 80 218 99
August 2004 148 87 82 126 51
September 2004 149 51 49 47 15
October 2004 157 47 39 58 27
November 2004 222 27 87 74 33
December 2004 134 20 71 NA 6
January 2005 117 19 76 36 28
February 2005 241 93 81 217 77
March 2005 495 121 90 262 73
April 2005 159 27 106 126 14
May 2005 61 15 94 83 28
June 2005 176 52 66 299 90
July 2005 185 101 89 324 121
August 2005 156 97 83 231 104
September 2005 151 71 53 120 51
October 2005 145 55 56 72 35
November 2005 187 44 48 66 22
December 2005 184 17 27 10 0
January 2006 194 15 35 NA 4
February 2006 177 86 46 130 89
March 2006 143 17 60 125 40
April 2006 26 2 55 54 3
May 2006 68 10 64 70 26
June 2006 114 19 59 92 45
July 2006 158 334 54 104 107
August 2006 217 95 56 266 66
September 2006 141 68 53 134 26
October 2006 156 46 46 93 23
November 2006 180 33 29 60 10
December 2006 194 21 25 79 11
January 2007 339 49 26 105 25
February 2007 362 127 77 209 45
March 2007 233 56 92 186 28
April 2007 187 42 194 61

Data Sources: Loads calculated by Reclamation
Notes:
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Table 8a.  Summary of the Total Dissolved Solids

DMC DMC DMC DMC CCID
Sample Site: Near Headworks Check 13 Combined Bass Ave Main Canal
DMC Milepost: MP-3.50 MP-70.01 Sumps MP-116.48 Bass Ave
Units: mg/L mg/L uS/cm mg/L mg/L
     

July 2002 193 177 194 191
August 2002 277 271 288 273
September 2002 341 336 5,078 343 347
October 2002 346 348 5,061 357 367
November 2002 329 326 5,056 336 335
December 2002 362 352 4,816 373 374
January 2003 332 325 5,170 364 364
February 2003 312 316 4,355 340 361
March 2003 347 363 4,421 359 362
April 2003 260 278 4,633 303 290
May 2003 257 253 5,024 272 270
June 2003 168 172 4,605 185 190
July 2003 141 141 4,227 156 154
August 2003 170 168 4,061 181 181
September 2003 215 208 4,004 216 217
October 2003 305 300 4,611 312 308
November 2003 315 308 4,421 314 301
December 2003 363 351 4,835 322 NA
January 2004 324 318 4,780 330 291
February 2004 323 324 4,445 337 348
March 2004 327 306 4,469 346 347
April 2004 262 252 4,831 281 279
May 2004 286 276 4,786 279 281
June 2004 236 247 4,444 250 263
July 2004 204 207 4,363 222 215
August 2004 209 205 4,224 211 211
September 2004 266 265 4,129 279 278
October 2004 301 300 4,386 307 306
November 2004 291 282 4,459 298 301
December 2004 350 344 4,760 367 307
January 2005 293 304 4,539 291 348
February 2005 213 320 4,690 352 356
March 2005 311 314 5,080 360 356
April 2005 164 199 5,118 300 58
May 2005 155 164 4,588 361 56
June 2005 143 152 4,328 179 91
July 2005 204 162 4,447 188 163
August 2005 204 202 4,274 206 210
September 2005 247 240 4,312 254 248
October 2005 228 220 4,646 224 223
November 2005 306 293 4,579 287 285
December 2005 331 336 4,940 354 NA
January 2006 158 159 4,282 297 69
February 2006 207 212 4,473 213 211
March 2006 164 152 4,341 221 168
April 2006 131 149 4,744 326 65
May 2006 94 105 4,616 376 51
June 2006 107 108 4,729 299 50
July 2006 186 164 4,374 279 152
August 2006 184 187 4,205 196 198
September 2006 188 186 4,631 198 199
October 2006 182 175 5,070 191 187
November 2006 258 238 5,100 219 209
December 2006 300 303 5,103 307 311
January 2007 284 321 4,711 334 337
February 2007 312 316 4,896 331 329
March 2007 282 281 5,141 310 272
April 2007 264 253 5,307 284 288

Data Sources: Total Dissolved Solids calculated by Reclamation
Notes: Conversion factors for Electrical Conductivity to Total Dissolved Solids:

 0.5325 EC + 21.4 0.5317 EC + 21.0 0.65 EC 0.5252 EC + 24.87 0.5296 EC + 21.67
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Table 8b.  Summary of the estimated salt loads

DMC DMC DMC DMC CCID
Sample Site: Near Headworks Check 13 Combined Bass Ave Main Canal
DMC Milepost: MP-3.50 MP-70.01 Sumps MP-116.48 Bass Ave
Units: tons/month tons/month tons/month tons/month tons/month
      

July 2002 70,205 49,767 41,657 16,217
August 2002 100,357 58,735 46,313 18,360
September 2002 117,903 46,043 864 36,309 14,887
October 2002 118,467 44,851 571 40,848 22,041
November 2002 96,032 16,227 470 15,235 7,649
December 2002 99,995 11,690 378 9,972 6,876
January 2003 118,103 12,491 453 9,228 2,676
February 2003 100,913 41,927 493 34,373 16,314
March 2003 123,190 11,326 513 28,658 11,348
April 2003 41,281 21,429 620 20,254 6,173
May 2003 31,545 38,293 660 31,389 12,968
June 2003 59,788 42,433 676 36,993 15,494
July 2003 49,064 41,583 704 35,690 15,535
August 2003 60,986 40,919 1,206 34,917 16,896
September 2003 74,255 34,844 869 29,390 15,158
October 2003 109,477 36,090 359 33,756 14,612
November 2003 110,214 14,518 536 10,558 4,614
December 2003 125,596 8,674 513 0 0
January 2004 117,708 17,158 603 9,968 589
February 2004 99,936 37,194 1,198 32,756 11,483
March 2004 113,013 34,110 850 32,016 12,661
April 2004 41,492 27,083 763 24,271 9,574
May 2004 22,978 51,205 798 39,555 18,772
June 2004 69,128 60,633 832 47,098 19,719
July 2004 74,355 57,780 804 47,878 19,394
August 2004 77,223 43,554 941 35,057 14,502
September 2004 95,052 33,853 604 30,080 10,890
October 2004 109,353 34,770 532 30,008 15,767
November 2004 100,950 14,026 967 14,025 4,794
December 2004 110,955 11,934 771 0 827
January 2005 71,360 8,523 763 7,055 3,300
February 2005 62,619 23,129 933 22,907 8,104
March 2005 87,861 22,122 1,002 21,389 6,129
April 2005 28,110 5,730 1,053 5,510 1,530
May 2005 13,790 3,960 1,091 2,480 2,490
June 2005 48,630 19,850 800 17,030 6,780
July 2005 74,600 40,860 1,024 37,190 15,590
August 2005 75,060 49,100 899 39,670 18,190
September 2005 85,090 36,610 629 31,730 12,440
October 2005 82,750 29,450 662 26,480 10,590
November 2005 105,760 22,910 504 18,520 6,120
December 2005 118,120 8,580 311 2,490 0
January 2006 51,630 3,440 406 4,800 220
February 2006 60,690 15,230 485 14,010 10,320
March 2006 49,130 6,250 651 8,470 2,940
April 2006 8,650 900 609 1,320 360
May 2006 14,180 1,410 701 1,570 3,020
June 2006 28,930 5,180 645 2,670 3,990
July 2006 68,560 32,700 629 40,440 17,890
August 2006 67,570 44,440 632 42,220 19,590
September 2006 66,660 29,820 600 25,480 11,920
October 2006 65,260 19,930 471 19,640 10,890
November 2006 84,020 13,400 294 14,340 5,390
December 2006 103,670 14,950 252 13,900 7,220
January 2007 103,360 25,010 279 22,870 10,000
February 2007 102,690 42,330 766 38,500 14,600
March 2007 94,880 27,790 837 22,730 7,080
April 2007 58,240 23,580 802 21,380 11,230

Data Sources: Loads calculated by Reclamation
Notes: Conversion factors for Electrical Conductivity to Total Dissolved Solids:

 0.5325 EC + 21.4 0.5317 EC + 21.0 0.65 EC 0.5252 EC + 24.87 0.5296 EC + 21.67
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Table 9.  Concentration of Mercury in the Delta-Mendota Canal and Sumps, grab samples

 DMC DMC DMC
Sample Site: McCabe Rd Telles Ranch Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K Washoe Ave
DMC Milepost: MP-68.03 MP-100.850 MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 MP-110.120
Units: ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L

July 2, 2002 <5 <5 <5
August 7, 2002 <5 6.9
September 4, 2002 1.8 3.4 5.4
October 2, 2002 1.1 1.5 900 300 300 1,100 1,200 700 1.1
November 6, 2002 <50 <8 <8
December 4, 2002 1.1 1.4 3.7
January 8, 2003 4.6 5.5 7.0
February 5, 2003 3.2 3.7 7.2
March 5, 2003 2.2 5.5 5.9
April 2, 2003 2.5 3.4 500 400 300 300 900 500 6.6
May 7, 2003 3.7 4.0 5.7
June 4, 2003 2.1 6.2 9.5
July 2, 2003 1.5 3.3 4.3
August 6, 2003 1.1 4.1 4.1
September 3, 2003 2.3 4.7 4.5
October 1, 2003 1.9 6.8 200 200 300 900 900 1,900 8.1
November 5, 2003 0.71 2.6 5.1
November 19, 2003 2.1 4.8
December 3, 2003 4.3
January 7, 2004 1.6
February 5, 2004 1.5
March 4, 2004 3.4
April 7, 2004 1.6 6.7 400 300 500 800 1,100 1,700 14.0
May 4, 2004 2.1 3.5
June 2, 2004 <2.0 15.0 13.0
July 7, 2004 <2.0
August 4, 2004 2.2 11.0 7.9
September 7, 2004 <2.0
September 27, 2004
October 6, 2004 <2.0 12.0 400 300 300 900 1,000 2,100 6.2
November 3, 2004 <2.0 2.3 4.5
December 1, 2004 <2.0 <2.0 4.2
January 5, 2005 3.3 3.1 7.3
February 2, 2005 2.6 4.6 8.4
March 2, 2005 <2.0 5.3 6.4
April 6, 2005 2.4 10.0 400 200 300 900 1,000 1,800 7.7
May 4, 2005 <2.0 3.4 4.3
June 2, 2005 2.1
July 5, 2005 <2.0
July 13, 2005
August 3, 2005 <2.0
September 7, 2005 <2.0 <2.0 3.0
October 5, 2005 <2.0 6.7 800 300 200 1,200 1,000 3,000 8.9
November 9, 2005 3.4
December 7, 2005 3.0 <2.0
January 4, 2006 3.9 2.8 11.0
February 1, 2006 2.0 6.0 8.0
March 1, 2006 <2.0 6.8 4.2
April 5, 2006 <2.0 3.9 360 340 270 1,200 900 1,800 8.5
May 1, 2006 <2.0 5.5 5.4
June 6, 2006 <2.0 5.2 3.9
July 4, 2006 7.1 7.0 12.0
August 1, 2006 <2.0 4.2 7.3
September 6, 2006 <2.0 2.3 3.3
October 4, 2006 <2.0 2.6 1,400 370 580 1,000 940 1,200 3.2
November 6, 2006 <2.0 <2.0 2.9
December 6, 2006 <2.0 <2.0 4.2
January 9, 2007 <2.0 5.3 6.4
February 6, 2007 3.8
March 6, 2007 2.9 5.8 6.5
April 4, 2007 2.2 260 220 340 710 670 1,100 6.2

Data Source: Concentration of mercury in monthly grab samples collected by Reclamation
Notes: McCabe Road samples collected up to two days before or after listed date.
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Table 10.  Concentration of Boron in the Delta-Mendota Canal and Sumps, grab samples

 DMC DMC DMC
Sample Site: McCabe Rd Telles Ranch Sump A & B Sump C Sump D & E Sump F & G Sump H & J Sump K Washoe Ave
DMC Milepost: MP-68.03 MP-100.850 MP 100.86 MP 102.86 MP 104.19 MP 105.60 MP 107.24 MP 109.50 MP-110.120
Units:  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

July 2, 2002 130 150 170
August 7, 2002 90 130
September 4, 2002 130 130 160
October 2, 2002 140 160 18,000 12,000 10,000 13,000 12,000 11,000 150
November 7, 2002 160
December 4, 2002 500 170 180
January 8, 2003 140 430 330
February 5, 2003 460 520 340
March 5, 2003 340 750 180
April 2, 2003 120 240 12,000 17,000 10,000 13,000 14,000 14,000 260
May 7, 2003 270 240 250
June 4, 2003 110 140 160
July 2, 2003 72 240 160
August 6, 2003 75 150 170
September 4, 2003 80
October 1, 2003 140 <250 24,000 16,000 11,000 11,000 13,000 19,000 130
November 5, 2003 160 170 160
November 19, 2003 430 290
December 3, 2003 110
January 7, 2004 530
February 4, 2004 660 130 230
March 3, 2004 410 200 140
April 7, 2004 120 130 13,000 16,000 9,000 11,000 12,000 17,000 300
May 4, 2004 180 200
June 2, 2004 220 220 270
July 6, 2004 96 150 160
August 4, 2004 110 81 100
September 7, 2004 260 110 200
October 6, 2004 140 170 15,000 11,000 13,000 13,000 21,000 130
November 3, 2004 170 190 200
December 1, 2004 360 140 480
January 5, 2005 290 260 450
February 2, 2005 170 370 190
March 2, 2005 240 320 430
April 6, 2005 190 280 25,000 16,000 12,000 15,000 12,000 25,000 310
May 4, 2005 160 280 510
June 1, 2005 78 450 660
July 5, 2005 110 200 120
August 3, 2005 170 270 150
September 7, 2005 300 130 210
October 5, 2005 120 97 23,000 16,000 10,000 14,000 12,000 23,000 120
November 9, 2005 110
December 7, 2005 370 240 240
January 4, 2006 92 200 330
February 1, 2006 190 150 180
March 1, 2006 150 180 280
April 5, 2006 130 310 15,000 20,000 10,000 14,000 13,000 16,000 460
May 1, 2006 62 390 700
June 6, 2006 59 370 730
July 4, 2006 100 100 130
August 1, 2006 83 98 100
September 6, 2006 110 87 220
October 4, 2006 160 74 24,000 20,000 11,000 13,000 13,000 16,000 100
November 6, 2006 190 100 110
December 6, 2006 92 230 260
January 9, 2007 250 300 230
February 6, 2007 150
March 6, 2007 280 260 280
April 4, 2007 250 360 12,000 15,000 9,300 11,000 10,000 13,000 270

Data Source: Boron concentration in monthly grab samples collected by Reclamation
Notes: McCabe Road samples collected up to two days before or after listed date.
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Table 11.  Sampling locations, frequency, parameters, methods, calculations

 Sample
DMC Milepost Sample Location Frequency Data Source Method Data Source Method

 
3.50 DMC Headworks near Tracy (Table 1) Daily SLDMWA Flow meter Reclamation 1/

70.01 DMC Check 13 at O'Neill Forebay (Table 2) Daily SLDMWA Height of the radial gate Reclamation 1/

111.22 Firebaugh Wasteway (Table 3) Daily SLDMWA Height of the radial gate

116.48 DMC Check 21 at Bass Ave (Table 3) Daily SLDMWA Height of the radial gate Reclamation 1/

CCID Main Canal at Bass Ave (Table 4) Daily SJRECWA Height of the radial gate Reclamation 1/

Drain Sumps near Firebaugh (Table 5)  
100.86 Sumps A & B Weekly Reclamation 2/ Reclamation 3/
102.86 Sump C Weekly Reclamation 2/ Reclamation 3/
104.19 Sumps D & E Weekly Reclamation 2/ Reclamation 3/
105.60 Sumps F & G Weekly Reclamation 2/ Reclamation 3/
107.24 Sumps H & J Weekly Reclamation 2/ Reclamation 3/
109.50 Sump K Weekly Reclamation 2/ Reclamation 3/

 
DMC and CCID Canals (Table 6)

69.03 DMC, McCabe Rd., MP-68.03 Monthly  Not Collected Reclamation 4/
97.68 DMC, Russell Ave, MP-97.68 Monthly  Not Collected Reclamation 4/

100.85 DMC, Telles Ranch MP-100.85 Monthly  Not Collected Reclamation 4/
110.12 DMC, Washoe Ave, MP-110.12 Monthly  Not Collected Reclamation 4/
116.48 DMC, Bass Ave, MP-116.48 Monthly  Not Collected Reclamation 4/

CCID Main Canal, Bass Ave Monthly  Not Collected Reclamation 4/
CCID Outside Canal, Bass Ave Monthly  Not Collected Reclamation 4/

Notes:
1/ Composite daily samples are collected with autosamplers for specific conductance, boron, and selenium
2/ Conversion of electricity used by each sump pump
3/ Weekly grab samples are collected from each sump  
4/ Depth-width integrated samples are collected at each site

Abbreviations:
µg/L micrograms per liter (parts per billion)  
µS/cm micro Siemens per centimeter
CCID Central California Irrigation District
cfs cubic feet per second
DMC Delta-Mendota Canal
mg/L milligrams per liter (parts per million)
NA sample not collected, results not available
ng/L nanograms per liter (parts per trillion)
P sample collected, results pending
Reclamation U. S. Bureau of Reclamation, Mid-Pacific Region, Environmental Monitoring Branch, Sacramento, California
SJRECWA San Joaquin River Exchange Contractors Water Authority, Los Banos, California
SLDMWA San Luis & Delta-Mendota Water Authority, Tracy, California

Calculations:
Flow-weighted selenium concentration (µg/L) =

(Sum of (daily flow * se concentration of daily sample))/(sum of daily flows when samples collected)
Selenium load (pounds) =

Total flow (acre-feet) * flow-weighted selenium concentration (µg/L) * 0.00272
Flow-weighted specific conductance ( µS/cm) =

(Sum of (daily flow * specific conductance of daily sample))/(Sum of daily flows when samples collected)
Salt load (tons) =

Total Flow (acre-feet) * total dissolved solids (mg/L) * 0.00136
Data compiled by M.C. S. Eacock, U.S. Bureau of Reclamation, South-Central California Area Office, Fresno, California
12-Jun-07 (559) 487-5133  ceacock@mp.usbr.gov

Flow Measurements Water Quality Parameters
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PUMPING TEST RESULTS, CENTRAL CALIFORNIA IRRIGATION 
FIREBAUGH CANAL WATER DISTRICTS 

 
Introduction and Background 
 

In the western San Joaquin Valley, agriculture requires drainage to maintain the 

soil salt balance and prevent water logging in the root zone.  Drainage water is 

high in total dissolved solids, selenium and other trace constituent 

concentrations, and water quality objectives limit discharge to the San Joaquin 

River.  Hence, there is a need to minimize drainage water production and 

constituent loads. 

 

The western San Joaquin Valley groundwater system consists of a semiconfined 

zone of Coast Range and Sierran alluvium which overlies a confined zone 

(Figure 1).  The Coast Range alluvium is more than 800 feet thick along the 

Coast Ranges and thins to a few feet near the valley axis (Miller and others, 

1971).  The Sierran sand is 400 to 500 feet thick in the valley trough and thins 

eastward and westward (Miller and others, 1971).  The confined zone ranges in 

thickness from 570 to 2,460 feet (Williamson and others, 1989). 

 

Under natural conditions, recharge was primarily from infiltration of water from 

intermittent streams (Little Panoche, Panoche, and Cantua creeks) and possibly 

the smaller ephemeral streams.  Presently, most of the land is developed for 

agricultural production and deep percolation of irrigation water is the primary 

source of recharge.  Prior to the 1950’s and 1960’s, much of the area relied on 

groundwater as the sole source of irrigation water.  Since 1960’s, most of the 

Grasslands Drainage Area and Westlands Water District has relied primarily on 

imported surface water for irrigation, with groundwater providing an important 

secondary source. 
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Leaching is necessary for irrigated agriculture; irrigation water in addition to crop 

water requirements removes salts from the root zone.  In the western San 

Joaquin Valley, percolating irrigation water unavoidably contributes to rising 

groundwater levels.  The groundwater levels rise because there is a water 

budget imbalance; more water enters the groundwater from natural and irrigation 

recharge than leaves through pumping, drainage, and subsurface outflow.  In the 

upslope, undrained areas, rising groundwater levels increase hydraulic gradients 

to the drainage systems, which increase drainage volumes. 

 

The U.S. Geological Survey, San Joaquin Valley Drainage Program (1990) and 

San Joaquin Valley Drainage Implementation Program concluded that increased 

groundwater pumping would reduce San Joaquin Valley drainage water volumes. 

Using a groundwater-flow model, Belitz and Phillips (1992) concluded that 

increased pumping and reduced deep percolation could reduce drainage 

volumes over large areas.   

 

Pump test results and historic hydrologic data support the modeling results.  For 

example, Ken Schmit and Associates (1989) conducted a 14-day pump test 

using a large-capacity well near Mendota.  Observation wells screened in shallow 

fine-grained materials showed 0.4- to 0.7-foot declines during pumping.  During a 

30-day pump test in Central California Irrigation District (CCID), shallow 

groundwater levels and drain flows decreased.  Belitz and Heimes (1990) 

reported water table declines as the result of pumping during the first half of the 

20th century prior to delivery of imported surface water to the western San 

Joaquin Valley.   Drain flows are directly proportional shallow water levels.  For 

development of a comprehensive pumping strategy for drain flow reduction, 

additional field testing is needed to better understand the effects of pumping on 

drain flows and shallow water levels.  Additional analyses are required to define 

the potential beneficial use of the pumped water.   
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Water quality is the primary factor limiting beneficial use of the pumped 

groundwater; total dissolved solids and selenium are the limiting constituents.  

Based on data collected for production and monitoring wells, selenium 

concentrations range from less than .0001 to 0.012 mg/L in the lower portion of 

the semiconfined aquifer.  In samples collected from most wells in the lower 

semiconfined (below 400 feet) and in the confined aquifer, concentrations were 

less than 0.001 mg/L.  Selenium in groundwater samples in the Sierra sands is 

consistently less than 0.001 mg/L.  Duybrovsky and others (1990) demonstrated 

selenium reduction to elemental selenium in Sierran deposits near Mendota. 

 

Data presented in Dubrovsky and others (1993) indicates that total dissolved 

solids concentrations are typically less than 2,000 mg/L in the Coast Range 

sediments and less than 3,000 mg/L in the Sierran sediments.  Quinn and others 

(1990) stated that groundwater with dissolved solids concentrations less 1,250 

mg/L underlie more than 20 % of the Grasslands Drainage Area with an aquifer 

thickness of 100 to 200 feet. 

 

During the summer of 2002, we conducted a study to evaluate the potential for 

reducing shallow-zone water levels and drainage volumes in Firebaugh Canal 

Water District and Central California Irrigation District by pumping groundwater 

from the Sierran sands.  The primary objective of the study was to asses the 

water quality and hydraulic effects of pumping in the Grasslands Drainage Area.   

This study is the first phase of a long-term effort to answer questions about the 

feasibility of pumping for water supply and drainage reduction in the Grasslands 

Drainage Area.  These questions include the following. 

 

• What will be the probable effect on drainage volumes and shallow water 

levels as the result of pumping? 

• What is the expected quality of the pumped groundwater? 

• How will the groundwater be used? 
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• How much water can be pumped? 

 

We developed and completed a study to preliminarily address the first three 

questions.  We pumped water into CCID’s Outside Canal from two wells in CCID 

for 45 to 60 days and measured changes in water levels in shallow monitoring 

wells, drain flow and quality, quality of the pumped water and canal-water quality.  

We also developed a groundwater flow model to evaluate the results.   

 

Methods 
 
HydroFocus, FCWD and CCID personnel jointly conducted monitoring and data 

analysis during and after the pump test.  The Del Rey and Snyder wells shown in 

Figure 2 began pumping water into the CCID Outside Canal on August 1, 2002.  

The wells stopped pumping on September 19 (Snyder) and September 30 (Del 

Rey).  The total volume pumped was about 1,000 acre feet.  Prior to pumping, 

we selected existing monitoring wells and drainage systems for monitoring within 

about a 1-mile radius of the pumped wells (Figure 2).  Also, we installed 

additional monitoring wells.  The monitoring wells were designed to intercept the 

water table and were completed within 20 feet of land surface.  Wells were 

constructed as shown in Figure 3.   

 

We received notice to proceed on the project in early July, 2002 and started 

collecting data on July 19, 2002.  Initially, we attempted to establish baseline 

conditions by measuring daily monitoring- well water levels and drain flows 

before initiating the pumping test.  All the drainage sumps have working flow 

meters on the discharge pipes.  We measured electrical conductivity (EC) of the 

drainage water when we measured flow.  We collected samples from drainage 

sumps for determination of selenium concentrations.  Irrigation events and any 

other water-related activities were recorded at the time of drain-flow and water-

level measurements.  After pumping began, we measured daily or twice daily 
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water levels in monitoring wells and flow and EC in drainage sumps.  In pumping 

wells, water levels and EC were measured several times a day for the first few 

days of pumping and once or twice a day afterwards.  We collected and analyzed 

samples for selenium from the sumps periodically during the study.  The pumped 

volumes from the Snyder and Del Rey wells were monitored hourly to daily 

throughout the study.  After pumping stopped, we continued to measure water 

levels for about 30 days in the monitoring wells. We followed USGS procedures 

for measuring water levels using graduated steel tapes or electric sounders. 

 

We collected field water quality data and collected periodic samples from the 

Outside Canal and the water pumped from Snyder and Del Rey wells.  We used 

USGS procedures for instrument calibration for EC and pH measurement.  This 

included frequent and daily meter calibration and checking with EC standards 

with values within 15 % the EC of the sample and pH calibration with 2 buffers 

that bracket the sample pH.  Table 1 shows the constituents and analysis 

methods for the groundwater and canal samples.  Weck Laboratories in City of 

Industry, California performed all laboratory analyses. 

 

Table 1.  List of constituents and methods of analysis for samples collected 
in drain sumps, Outside Canal and Del Rey and Snyder wells.  Only 
selenium concentrations were determined on drain sump samples. 

Analyte Method of Analysis 

Selenium Inductively coupled plasma/mass 

spectrophotometery with hydride 

generation (EPA method 200.8)        

Molybdenum, arsenic, calcium, 

magnesium, sodium, potassium, boron 

Inductively coupled plasma and 

mass spectrophotometery (EPA 

methods 200.7 and 200.8) 

Chloride, sulfate Ion chromatography (EPA method 

300) 
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Alkalinity Acid titration (EPA method 2320B) 

Dissolved Solids  Residue upon evaporation 

  

Data analysis 

 

We quantified the temporal and spatial changes in water levels and drain flows 

and loads as the result of pumping and compared data for drain flow with 

historical data.  We utilized a groundwater flow model to analyze the pumping 

test data.  We used the Belitz and others (1993) model and other data to specify 

boundary conditions for a groundwater flow model that encompassed the study 

area (Figure 4).  We developed a 3-layer model that extends to the Corcoran 

Clay.  The top two layers were 20 and 30 feet respectively. The top of the 

Corcoran Clay was specified as a no-flow boundary.  We used the Belitz model 

to specify a flux at the western boundary.  Based on groundwater level data from 

Department of Water Resources maps for the semi-confined zone, we specified 

a general head boundary at the eastern boundary.  We varied model recharge 

from 0.0 to 0.7 ft/year based on HydroFocus (1999).  We specified evaporation of 

the shallow water table from the Belitz model.   We used initial hydraulic 

conductivity and storage values from the Belitz model.  We spatially averaged 

conductivity and storage values from Belitz and others (1993) for the third model 

layer.  Drain conductance values came from Fio and Deverel (1991).    

 

Results 
 
Water levels and pumping  

 

Figure 5 shows water level changes and pumped volumes in the Snyder and Del 

Rey wells.  Figure 5 shows immediate drawdowns of 120 and 30 feet in the 

Snyder and Del Rey wells, respectively.  The Del Rey pumping rate was 

relatively constant at about 12 acre-feet per day.  Due to water level drawdown to 
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below the pumping level, the Synder well pumped erratically during the first 3 

weeks.  After lowering the pump intake, the pumping volume was more constant 

at 9 to 12 acre-feet per day.  Upon completion of the test, well water levels 

returned to their original level. 

 

Example hydrographs for wells near the Del Rey and Snyder wells (Figures 6 

and 7) show varying effects of pumping.  The hydrographs consistently showed 

large increases in water levels during irrigation and downward water-level trends 

throughout the study.   The hydrographs showed varying water-level increases 

after pumping ended on September 19 (Snyder well) or September 30 (Del Rey 

well).  We estimated the amount of drawdown based on the water-level 

differences before and after pumping cessation.  Figure 8 shows the distribution 

of water-level drawdowns in the monitoring wells. 

 

Drawdowns near the Snyder well varied from 0.58 feet within a few hundred feet 

of the well to 0.09 foot at about 2,000 feet from the well.  Near the Del Rey well, 

water level declines ranged from 0.3 foot in within a few hundred feet of the well 

to 0.05 and 0.11 foot at about 2,000 feet from the well.   

 

Water Quality 

 

Appendix 1 shows the results of sample analyses results for the Outside Canal 

and the Del Rey and Snyder wells.  The primary constituents of concern are 

selenium, boron, molybdenum and dissolved solids, selenium being of primary 

concern.  Selenium in all well samples was less than 0.0004 mg/L and averaged 

0.00063 mg/L in the canal samples, less than the aquatic life objective of 0.002 

mg/L for the San Joaquin River.  Molybdenum and boron in well and canal 

samples were low relative to aquatic life and irrigation-water standards.  

Dissolved solids concentrations in well samples are high for irrigation of most salt 

sensitive crops but could be used to irrigate more salt tolerant species. 
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Drainwater salinity and selenium concentrations were generally temporally 

constant but spatially variable.  Figure 9 shows the typical EC temporal variability 

during the study for the drainage sumps.  Sumps CPT1 and 3 and T-9 are most 

likely affected by pumping.  Table 2 shows the average selenium and electrical 

conductivity values and ranges for all the drainage sumps.   

 

Table 2.  Drainage sump selenium and electrical conductivity averages and 

ranges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drain flows 

 

Figure 10 shows drain flow for sumps CPT1 and CPT3 and T-9.  The water level 

data indicates pumping-induced water level drawdown in wells near drainage 

laterals for these sumps.  We superimposed a 3-pt moving average of the form 

x(t) = 1/3*(x(t+1) + x(t) + x(t-1)) to better illustrate data trends.  In all three cases 

there is a downward trend in the data and there appears to be an effect of 

Drainage 
Sump 

Average Selenium 
Concentration 
(mg/L) 

Average Electrical 
Conductivity (�S/cm) 

CPT1 0.014 +/- 0.002 3222  +/- 783 

CPT2 0.02 +/- .005  3898 +/- 1457 

CPT3 0.037 +/- 0.011 7545 +/- 474 

T4 0.215 +/- 0.025 9497 +/- 2186 

T6 0.233 +/- 0.028 10674 +/- 2314 

T7 0.0163 +/- 0.004 2226 +/- 639 

T1C 0.0145 +/- 0.0035 3912 +/- 1696 

T5 0.062 +/- 0.01075 6058 +/- 666 

T9 0.039 +/- 0.005 4530 +/- 776 
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stopping pumping indicated by an upward trend after pumping stopped.  

However, this effect is generally consistent with observed trends in other 

drainage sumps monitored during the study. 

 

Any reduction in drainflow was difficult to quantify using our data or by comparing 

with data from previous years.  Figure 11 shows sump flow data collected during 

this study and during previous years monitoring.  Figure 11 shows the drainflows 

for CPT1 are generally consistent for 2000, 2001 and 2002.  Figure 11 also 

shows that our 2002 sump flows for CPT3 were less than 1999 flows but greater 

than 2001 flows.   Table 3 shows that our T9 sump flows were generally 

consistent with or greater than 1999, 2001 and 2000 flows.  Yearly variations are 

probably the result of cropping and irrigation differences.  For the volume of 

water pumped during the study, small reductions in drainflow are consistent with 

model results. 

 

Table 3.  Drainflow (acre feet) for 2002 and previous years. 

 

  1999 2002 

28-Jul to 
25-Aug  

15.5 40.1 

25-Aug  to 
29 Sep 

12.8 12.5 

  2000 2002 

26-Jul to 
30-Aug 

18.2 46.9 

30-Aug to 
27-Sep 

6.1 9.8 

  2001 2002 

25-Jul to 27.5 46.2 
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29-Aug 

25-Jul to 
26-Sep 

5.4 10.2 

 

Groundwater Flow Model Results 

 

We developed a groundwater flow model based on the Belitz and others (1993) 

model to compare our quantitative understanding of the groundwater system with 

the results of the pumping test.  We used the model to perform transient 

simulations to estimate water-level and drain flow changes during the study.  Our 

model parameters were from the Belitz model except we decreased the specific 

yield from 0.35 to 0.1 during calibration and sensitivity analysis.  The model is 

highly sensitive to changes in this parameter.  The 0.35 value is consistent with 

yearly time steps used for the Belitz and others (1993) simulations whereas a 

smaller specific yield probably reflects short term water level changes during the 

irrigation season.  Groundwater recharge is uncertain during the irrigation 

season.  Due to use of groundwater by plants, there may be little or no 

groundwater recharge.  The value from HydroFocus (1999) of 0.7 foot was for 

yearly water budget analyses that reflected preirrigation and downward 

movement of groundwater across the Corcoran Clay..  Figure 12 shows the 

comparison of measured and calculated hydraulic heads for 0.35 and 100 

simulation days.  There is generally good agreement; the model predicts heads 

within 3 feet or 15 % of the range of measured values.   

 

We varied the recharge between 0 and 0.7 foot and compared water levels with 

measured values and for simulations with and without pumping.  Figure 13 

shows simulation results for monitoring wells near the Del Rey and Snyder wells.  

Water level changes for wells DR1 and DR2 near the Del Rey well generally 

agree with simulated results for zero recharge.  The difference between pumping 

and non-pumping simulation is 0.2 to 0.3 foot, generally consistent with 
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measured water level effects described above.  There is less agreement with the 

water level changes at the Snyder well.  There may be different lithology at the 

Snyder well causing greater than predicted drawdowns.  However, the water-

level differences between pumping and non-pumping simulations is similar to the 

estimated effect of pumping from the hydrographs described above.   

 

We also used the model to estimate changes in the drainflow due to pumping.  

After 100 days of simulation, the model estimated a 5 percent drainflow decrease 

for the entire study area due to pumping.  For the measured sumps, this 

corresponds to about 15 acre feet at the end of the study period or 0.15 acre feet 

per day decrease in drainflow for 9 sumps.  This small decrease in drainflow is 

difficult to measure.  These model results which are consistent with data 

collected during the study period also generally agree with Belitz and Phillips 

(1992) results.  They predicted about 8.7 acre feet of drainflow reduction per 

1,000 acre feet of pumping.  Our model results suggest about 4.5 acre feet of 

drainage reduction per 1,000 acre feet of pumping for the entire model area.  

Differences between the estimates are probably due to the shorter pumping 

duration relative to the yearly analysis of Belitz and Phillips (1992). 

 

Summary, Conclusions and Future Directions 
 

The results of hydrologic collection during 45 to 60 days of pumping of two 

production wells in Central California Irrigation District demonstrated hydraulic 

effects on shallow groundwater levels. The results of water-quality data collection 

indicate the potential uses of the pumped and blended waters.  Our key 

conclusions follow. 

 

• Within 2,000 feet of the wells, measured shallow groundwater response 

ranged from 0.1 to 0.52 foot during pumping. 
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• Drainflow decreases as the result of pumping were difficult to quantify.  

This is primarily due to limited pumping duration and small pumped volume. 

• Pumped water had less than 0.004 mg/L selenium.  Salinity was 

moderately high but of acceptable quality for blending and irrigation of salt 

tolerant crops.  Boron and molybdenum concentrations were less than 

concentrations that could cause harmful effects to aquatic life or plants. 

• Concentrations of all measured constituents in Outside Canal water 

(where pumped water was discharged) were below levels of concern.   

• Groundwater flow model results generally agreed with the measured data 

for water-level declines.  

• The groundwater flow model estimated about 5 % decrease in drainflow 

for the entire model area.  This drain volume decrease was difficult to quantify 

during this study. 

• Groundwater flow model results are generally consistent with previous 

USGS analysis and estimates for drainflow reduction.  

 

Recommended Future Directions 

  

The results of this study demonstrate the shallow-groundwater hydraulic effects 

of pumping from production wells and the feasibility of using the pumped water 

for beneficial uses such as wildlife refuges.  While model results are consistent 

with field results, measurable drainflow reductions will require larger scale 

pumping for longer durations.  The variable salinity and absence of detectable 

selenium in the pumped water indicate a need for further investigation of the 

distribution of water quality and the capacity of Sierran sediments to reduce 

selenium.  We suggest the following future directions. 

 

• Carefully plan and implement larger scale pumping project with longer 

duration and larger volume.  Measure change in drain flows and loads.   
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• Where possible, collect additional water-quality data from production wells 

to determine the spatial variability for constituents of concern. 

• Estimate the selenium-reducing capacity of Sierran sediments using 

existing data and in laboratory experiments. 

• Refine the groundwater flow model to reflect lithology and flow across the 

Corcoran Clay. 

•  Explore options for use of large volumes of pumped water. 
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Figure 1.  Cross section showing the deposits underlying the western San 
Joaquin Valley (adapted from Belitz and Heimes, 1990). 
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Figure 3.  Monitoring well construction. 
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Figure 4.  Groundwater flow model grid and boundary conditions. 



 



Figure 5.  Water Level Changes and Pumped Volumes in the Snyder and Del Rey Wells
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Figure 6.  Example hydrographs for wells near the Del Rey well.  Red diamonds indicate points before 
and after pumping for estimating water level effect.
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Figure 7.  Example hydrographs for wells near the Snyder well.  Red diamonds indicate 
points before and after pumping for estimating water level effect.
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Figure 9. Electrical conductivity during the study period in drainage sumps T-9, CP1 and CPT2.
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Figure 10.  Drainage for CPT1, CPT3 and T9.
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Figure 11.  Comparison of 2002 drainflows with previous years.
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Figure 12.  Comparison for measured and model-calculated water-
level elevations at 0.35 and 100 days.
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Figure 13.  Comparison of measured and model-estimated elevation changes for 
monitoring wells near the Del Rey and Snyder wells.
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APPENDIX 1 
 

Location and 
Date pH Temperature Conductivity TDS Ca Mg Na K Cl SO4 HCO3 As B Mo Se 

Outside 
Canal  oC μS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

8/1/2002 7.89 24.8 586 240 25 16 65 2.4 91 59 85 < .01 0.21 0.0023 0.00062 
8/12/2002 7.69 27 720 220 28 19 84 2.6 120 77 88 < .01 0.21 0.0022 0.00053 
8/28/2002 7.66 25.2 777 410 27 18 99 3.9 140 83 100 < .01 0.26 < .005 0.00074 

Del Rey Well                
8/1/2002 7.34 20.2 6950 4800 250 220 1000 6.9 1300 1600 210 < .01 2.3 0.0058 < .0004 
8/12/2002 7.25 20.5 6550 4100 220 190 980 8.1 1300 1300 230 < .01 2 0.0064 < .0004 
8/28/2002 7.27 20.3 6400 4300 230 160 1100 14 1400 1500 230 0.016 2 < .005 < .0004 

Snyder Well                
8/1/2002 7.23 21.8 3795 2400 110 96 590 4.1 800 670 170 < .01 1.3 0.01 < .0004 
8/12/2002 7.33 20.3 4045 2300 110 99 590 4.5 790 710 170 < .01 1.6 0.014 < .0004 

8/28/2002 7.5 20.5 3745 2400 110 79 600 8.3 740 730 190 
< 

.001 1.6 0.011 < .0004 
 




